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SENEPAINBHOE MOCYAAPCTBEHHOE BIOPKETHOE OEPA3OBATEITbHOE YYPEXKAEHME
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¢usudeckou xumuu

% O.A. Kosadepos
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PABOYASA MPOMPAMMA YYEBEHOU OUCLUUMNIIUHDbI
B1.0.11 ®usunyeckasa xmmus

1. Koa n HaumeHOBaHue HanpaBneHus nogrotoBku/cneynanbHocTu: 04.03.01 Xumusa
2. NMpodmnb nogroroBku/cneymanmsauua: Xmmusa

3. Keanudukauma BbinyckHuka: BakanaBp

4. dopma ob6y4yeHusa: OyHasn

5. Kacheppa, oTBevarwwan 3a peanmsaumio aucumnnuibl: 1004 comsnyeckon xummmn

6. CoctaButenu nporpammbl: Koszagepo Oner AnekcaHapoBuY, A.X.H., AOL,.,
MpyweBckasa CBeTnaHa HukonaeBHa, K.X.H., gou.

7. PekomeHpoBaHa: HMC xumuyeckoro cakynbteta ot 11.04.2024, npotokon Ne4

8. YueOHbIN roa: 2025/2026 CewmecTpsbl: 3,4



9. Uenu u 3agaumn yueGHON UCLUNIIUHBI

Lensimu oceoeHusi y4ebHoU ducyuniuHbl S6/sIHMCS:
- ghopmupoeaHue cucmembl 3HaHUll 0 hyHOaMeHmMarsbHbIX 3aKOHaxX MpPomeKaHusi
OU3UKO-XUMUYECKUX MPOYECcco8 U XUMUYECKUX peaKyud.
3adayu y4ebHoU OucyunuHbI:
— 0damb OCHOBbI XUMUYECKOU U 3[1IEKMPOXUMUYECKOU mepMOOUHaMUKU;
— MO3HaKOMUMb C yHEeHUEM O XUMUYECKOM U ¢ha3080M pagHO8eCcuUU;
— 0amb 0CHO8bI yHEeHUS 0 pacmeopax, 8K/IKYas pacmeophbl 3/IEKMPOIUMOs;
—  M03HaKOMUMb C OCHOBHbLIMU MOHMUSIMU U 3aKOHaMu Xumu4deckol u
3/IEKMPOXUMUYECKOU KUHEMUKU;
— BCKPbIMb 3aKOHOMEPHOCMU MPOUECCO8 MaccornepeHoca 8 hu3UKO-XUMUYECKUX
cucmemax.

10. MecTo y4yeb6HOM ancuunnuHbl B cTpykTtype OOI:

obsA3aTenbHasa YyacTb 6noka b1

Tpe6oBaHusA K BXOAHbLIM 3HAaHWAM, YMEHUAM U HaBblkaMm: yMeTb AuddepeHunpoBaTb U
MHTErpMpoBaTb 3fieMeHTapHble (PYHKUMKU, 3HATb chneuuanbHble WMHTerpanbl, OCHOBbI
NINHENHOW anre6pbl, MONEKYNAPHOMN PU3NKU U KITAaCCUYECKON TePpMOAUHAMMUKM.

11. MnaHupyemMble pe3ynbTaTbl 00y4YeHUsi MO AuUcuunnuHe/mMoAaynio (3HaHUA, yMeHwUs,
HaBbIKK), COOTHECEHHbIe C MfIaHUPYEMbIMU pe3yfibTaTaMuM OCBOeHUS obpasoBaTenbHOM

nporpaMmmbl (KOMNETEHLMSAMU) U MHAUKATOPaMU UX [OCTUXKEHUSA:

Kop HassaHue Koga(bl) WNuaunkaTtop(bl) MnaHupyemble pesynbTaTbl 00y4eHus
KOMMeTeHLMM
OrlK | CnocobeH OlK-1.1 | CncrematnsnpyeT u 3HaTb: OCHOBbLI PU3NYECKON XUMUMU;
-1 | aHanusupoBartb U aHanuavpyeT pesynbTaThbl
WHTEPNpPEeTMpoBaThb XVMUYECKUX YMeTb: NPUMEHATb TEOPETUYECKNE OCHOBBI
pe3ynbTaTthl 9KCMEPUMEHTOB, TEPMOAUHAMUKM U KUHETUKW NPU peLleHnn
XUMUYECKNX HabnaeHn, nsmepeHnn, | NnpodeccnoHanbHbIX 3agau;
3KCMEPUMEHTOB, a TaKke pesynbTaThbl
HabngeHn n pacyeToB CBOWCTB MMeTb HaBbIKU: NCNONb30BaHUS
N3MepeHni BELLIECTB 1 MaTepu1asos TEOPEeTMYECKUX OCHOB (pM3NYECKON XMMUK
npu peLleHnmn aKCcnepMMeHTarnbHbIX 3agay.
OrK-1.2 | Npegnaraet
WHTEpnpeTauuo
pe3ynbTaToB COOCTBEHHbIX
3KCMEPUMEHTOB 1
pac4eTHO-TEOPETUYECKNX
paboT C ncnons3oBaHNEM
TEOPETUYECKUX OCHOB
TPaaWLUMOHHBIX U HOBbIX
pasgernos XUM1K
OlMK-1.3 | ®opmynumpyeT 3aKo4eHNs
1 BbIBOAbI MO pe3ynbTatam
aHanusa nuTepaTypHbIX
OaHHbIX, COBCTBEHHbIX
3KCMepUMEHTanbHbIX U
pac4eTHO-TEOPETUYECKNX
paboT XUMMYECKON
HanpaBneHHOCTH
OrK | CnocobeH OlK-2.1 | PabotaeT ¢ xumnyeckumn | 3HaTb: TEOpeTUYECKMe OCHOBDI
-2 NpoBOAUTbL C BelllecTBamm C 3KCMEePUMEHTANBbHbIX (PU3NKO-XMMUNYECKMX
cobnogeHvem cobnogeHmem HopMm N 3NEKTPOXUMUYECKNX METOA0B; Npasuna
HOPM TEXHUKM TEXHMKM Be3onacHoCTu TEXHUKM Be3onacHoCcTu npu paboTe B




©e3onacHocTH

Xnmmn4yeckomn naboparopuu;

XUMNYECKNIN OlK-2.2 | MNpoBoanT CUHTE3 BELLECTB
3KCMEPUMEHT, N MaTepurarnoB pasHom YMeTb: NCNoNb3oBaTb TEOPETUYECKNE
BKIHOYas CUHTES, npupogel ¢ OCHOBbI (hN3NYECKON XMW NPU PELLEHUN
aHanms, nsyyeHue NCMNONb30BaHNEM npakTU4ecKnx 3agay; NPUMEHATbL CpeacTBa
CTPYKTYpbI 1 UMEILLIMXCSH METOAMK NHAMBUOYANbHOW 3aLUUThI;
CBOWCTB BeLLECTB 1
MaTepuarnos, OrlK-2.3 | NpoBoauT cTaHaapTHbIE BrnageTb: OCHOBHbIMMU
nuccnepoBaHue onepauuu ons 3KCMEePUMEHTANbHLIMW MeTO4aAMM
NpoLEeccoB C NX onpepeneHns PU3NYECKON XUMUN 1 INEKTPOXNMUM;
yyactnem XMIMUYECKOTO 1 ¢ha30BOro 6as3oBbIMM NpYeMamMu MpeaynpexaeHusa u
COCTaBa BeLUecTB 1 NUKBMAALMM  MOCNEeACTBUMMA  aBapUMHbIX
MaTepuarnoB Ha X OCHOBE | CUTyauui.
OrlK-2.4 | MNpoBoguT UccrnegoBaHuUst
CBOWCTB BELLECTB 1
mMaTepuaros ¢
NCMOSb30BaHNEM
CEPUIAHOTO Hay4YHOro
obopygoBaHus
OrlNK | CnocobeH OrK-3.1 | NMpumeHsieT 3HaTb: TeopeTnyeckne OCHOBbI 6a30BbIX
-3 NPUMEHSATb TeopeTuyeckme n MEeToAUK (PU3MKO-XMMUYECKOrO aHanu3aa;
pacyeTHO- nonyamnmMpuyeckne
TeopeTuyeckme MOZENN NP peLLEHNI YMeTb: peannsoBatb Ha NpakTuke
MeToabl Ans 3a4a4 XMMNYECKON OCHOBHbIE METOANKM PUINKO-XMMUYECKOTO
N3y4eHns CBOWCTB HanpaBfeHHOCTU aHanusa;
BELLEeCTB U
NpPOLECCOB C UX OlK-3.2 | WcnonbayeT cTaHaapTHOe | BrnageTb: 6a30BbIMM METOAMKAMM
yyactmem c nporpaMMHoe XUMUYECKON U ANEKTPOXNMNYECKON
MCnonb3oBaHVEM obecneyeHue npu TepMoavHaMUKK.
COBPEMEHHOM peleHnn 3anad
BbIYNCTTUTENBHON XVMUYECKON
TEeXHUKU HanpaBneHHOCTU
OlNK | CnocobeH OlK-6.1 | MNpeacraenseT 3HaTb: OCHOBHbIE (hOPMbI
-6 npeacraenaTb pesynbTaTel paboTbl B | CaMOCTOSATENbHON paboThl ¢ y4ebHOM
pe3ynbTaTbl CBOEN Buae oT4yeTa no | NuTepaTypon;
paboTbl B YCTHOM U CTaHdapTHOM dopme Ha
NMCbMEHHOW hopme PYCCKOM A3blKe YMeTb: cuctemaTuanpoBaTb 3HaHUA,
B COOTBETCTBUU C nony4YeHHble B X0A4e ayaUTOPHbIX 3aHATUN;
HopMamu n OrlK-6.2 | MNpeacraenset
npasunamu, nHdopmaLmio Bnagetb: OCHOBHbIMU mMeTodamu
NPUHATLIMK B XMMWUYECKOTO COAEpXaHus | MpeacTaBneHns pesynbtatoB paboTbl B
npodeCccnoHarnsHO C y4yetoMm TpeboBaHWIi | BUOE OT4YETA Ha PYCCKOM W aHITUACKOM
M coobLuecTBe 6ubnmorpadunyeckon A3blKax.
KynbTypbl
OrlK-6.3 | MNpeacraensieT
pesynbratel paboTbl B
BMOE Te3MCOB AOKMNaja Ha
PYCCKOM W @HIFIMNACKOM
A3blke B COOTBETCTBMU C
HOpMaMn W MpaBunamu,
NPUHATLIMA B XMMUYECKOM
coobLiectse
OlK-6.4 | NoTOBUT Npe3eHTauuio Mo

Teme paboTbl n
npeactaBnsieT ee  Ha
PYCCKOM W @HIFIMNUCKOM

A3bIKaxX




MK- | CnocoGeH MK-1.1 Ob6ecneumBaet cbop | 3HaTb: UCTOYHUKM HAYYHO-TEXHNYECKON
1 npoBoanTbL coop, Hay4YHO-TEXHUYECKON (Hay4HOW) NHpopMaLLmK;

aHanus u (HayyHOW) uHopmaumy,
06paboTky Hay4HO- Heobxoanmomn ans | YMeTb: OCyLeCTBATb NOUCK Hay4HO-
TEeXHU4eCKown peLueHuns 3agay | TexHu4eckom (Hay4yHomn) nHcopmaumm ¢
(Hay4Hom) nccneaoBaHus, MCMoNb30BaHMEM PECYPCOB CETU
nHdopmaumu, nocTaBNEeHHbIX WNHTepHeT, 6a3 AaHHbIX; 0hOpMNATL OTHYET
Heobxoaumon ans cneunanucTomM bornee | o pesynbTatax noucka nHdopmaumu,
pelueHunsi 3agay BbICOKOW KBanudmkaumm
XUMUYECKOMN Brnagetb: npMemamm nomcka Hay4Ho-
HanpaBneHHOCTH, MK-1.2 CocraBngeTt TEXHUYECKOW (Hay4HOW) nHdopmMaumm n
NoCTaBNEHHbIX aHanutuyeckuin ob3op MeTo4aMu COCTaBfeHMs OTYETOB O
cneumanncTom nuTepaTypHbIX pesynbTaTax nomcka, Haeblkamu
Gonee BbICOKOM NCTOYHWMKOB NO 3aflaHHOW | NPOBeAEHUS XMMNYECKOTo SKCNEPUMEHTA,
KBanudukaumm TemaTuke, ogpopmMmnsaeT 006006LeHnsa n ocbopMeHnst ero

OTYeThl O BbINOSTHEHHbIX pe3ynbTaToB.

Hay4Ho-

nccneaoBaTenbCKmx

paboTax no 3agaHHoON

cdopme

12. O6bem AncuUNnuHbI B 3a4eTHbIX egnHuuax/vyac. — 15/540.

CDopma npome)KyTquoﬁ aTTecTauum savem, sk3ameH

13. TpypoemkocTb No BUAam y4ebHown paboTbl

TpyaoemKocTb
Bug yuebHom paboTbl Bcero Mo cemecTpam
3 4
AyaNTOpHbIE 3aHATUA 340 170 170
niekuunmn 122 68 54
B TOM uncrie: npakTuyeckue - - -
naboparopHble 210 102 108
CamocTosaTensHaga pabora 136 82 54
B TOM Yucne: kypcosas paborta (MpoekT) +
dopma NPOMEXKYTOYHOW aTTecTaunm 72 36 36
UToro: 540 288 252

13.1. CogepxaHue QUCLUMNIUNHDI

Peanusauuna pasgena

HanmeHoBaHue
Ne n/n JOVNCUUMNWHBI C
pasgena CopgepxaHve pasgena AMCLMNIUHBI N
AMCLMNAMHbL MOMOLLbIO OHNaWH-
Kypca, OQYMK
1. NNekuum
1.1 MepBbIn 3aKoH MpegomeT, 3agayn, metoabl u pasgensl dusundeckon | YOMK «Pusmyeckas
TEPMOOUHAMUKM. XUMun.  TepMoguMHaMUYECKUA METOA WCCNEedOBaHWM. | XMMUS 2K»
Tepmoxumus. Xumundeckad TepmoanHamuka. TepmoauHamudeckue | https://edu.vsu.ru/cours
cucTembl. TepMoanHaMmmnyeckme napameTpbl COCTosiHUA | e/view.php?id=9899
CUCTEMBbI. YpaBHeHve COCTOSIHUSI.  YpaBHeHue
COCTOSAHUSA naearnbHoro rasa. Koadppmumnent
CKMMaemocTn. BupuanbHoe ypaBHEHME COCTOSIHUS.
YpaBHeHne BaH-gep-Baanbca. Kputnueckas

Temnepatypa. [MpuHUMN COOTBETCTBEHHbIX COCTOSIHWN.
BHyTpeHHMe un BHewHue napameTpbl. O606LLEHHbIE
cunbl U 000OOLLEHHbIE KOOpPAMHATbLI. OKCTEHCUBHbIE W
WHTEHCMBHbIE napameTpbl. Teopema  Sunepa.
[MapumanbHble MONsIpHbIE BeNUYUHLIL. [locTynat o
TepMoanHaMuyeckoM paBHoBecun. Hynesow 3akoH
TEepPMOAVHAMMUKMN. TepmogmHamuyeckui npoviecc.
CamMonponsBonbHble 7 HecaMomnpon3BOJbHbIE,




paBHOBECHbIE n HepaBHOBECHbIE, obpaTmMble
(kBasuctaTmyeckne) w  HeobpaTMMble  NPOLECCHI.
®yHKUMK cocTosAHMA 1 YHKUMK npouecca. [MoctynaT o
CyLLeCTBOBaHUN BHYTPEHHeEN 3Heprun. Tenmota u
paboTa. MepBbIn 3aKOH TEPMOAMHAMUKM.
OKBMBaNeHTHOCTb pasnu4yHbIX crnocoboB nepefayn
aHeprun. Pabota un Tenmota o6patumoro u
HeobpaTumoro NpoLEeCcCcoB. TennoemKocCTb.
lMpumeHeHMe nepBOro  3akoHa K  NPOCTEWLLIMM
npoueccamMm € y4actvemM maearnbHOro rasa. OHTanbnus.
lMpumeHeHMe NepBOro 3akoHa TepMOAUHAMMKM K

MHOTFOKOMMOHEHTHbIM 3aKpbITbIM cucTemam.
Xumunyeckas nepemeHHasl. Kanopuueckune
KoadhdmumeHTbl. WCTUHHBIA W cpegHUMA  TENNOBOWN
ekt XUMUYECKOM peakuuu. Tepmoxumms.

CraHpapTHble cocTosaHmMs. 3akoH Mecca n crieacTems U3
Hero. CTaHgapTHble SHTanbnNuM ob6pas3oBaHUA WU
cropaHua BewecTtB. KanopumeTpusa. 3aBUCMMOCTb
Tennosoro  adypekta  XMMMYECKOW  peakumm  OT
TemnepaTypbl. YpaBHeHne Kupxroda: npubnmxeHHoe n
TOYHOEe pelweHne. CTeneHHble paabl TENSIOEMKOCTH.

1.2

BTopow 3akoH
TEPMOOUHAMUKM.
OHTponus u
TepMoanHaMU4eCcKkm
€ noteHuuansl
XUMUYECKNX
peakummn

HanpasneHue CaMOonpoOmn3BOSIbHbIX npoLIeCCoB.
Moctynat TomcoHa. HekomneHcupoBaHHasi TennoTa
Knayauyca. [MpuHumn apgvabaTtHoOM HeZOCTUXKUMOCTU
KapaTteogopu. [Noctynart o CyLecTBOBaHMM SHTPONUM —
PYHKLMM COCTOSIHUSA U 0OOBLLLEHHOW CUITbl B NpoLieccax
TennoobmeHa. YpaBHeHne BTOpPOro 3aKoHa
TepMoOaUHaMMKN Ans  obpaTtMMblX UM HeobpaTuMbIX
npoteccos. MNMpuHUMN BO3pacTaHUs 3HTPOMUMK.
CratucTtuyeckoe TONKOBaHWe BTOPOro 3aKoHa
TepMoauHaMmukn. TepmoanHaMmyeckas BEPOSITHOCTD.
YpaBHeHne BbonbumaHa. PacyeT M3MeHeHusa 3HTponuu
B pasnuuHbiX Mpoueccax. AOBCOMOTHast 3JHTponus
BewecTBa. lMoctynat lNMnaHka. QHTPONMA XUMWYECKOW
peakuum.

0O0606LleHHOE ypaBHEHME MEPBOrO U BTOPOrO 3aKOHOB
TEPMOANHAMUKM. dyHOamMeHTanbHbIe ypaBHEHUS
'mb6ca. MpeobpasoBaHue TlexxaHgpa.
Xapaktepuctnyeckme @yHKUMU. TepMoauHamuyeckme
noTeHyunansi. Kputepun CaMonpon3BOSIbLHOrO
NPOTEKAHUA MNPOLIECCOB W PABHOBECUMS B 3aKpbITbIX
cuctemax. CooTHoweHnnss MakcBenna. YpaBHeHue
KnanenpoHa-Knaysanyca.

TepmogMHamuyeckne noOTeHUManbl uOeanbHOro U
peanbHoro rasoB. YpaBHeHue [1O6ca-[iorema.
JleTyyectb. 3Heprua [MOGca XuMMYECKOWM peakuum.
XvMmnyeckun noteHuman. BrvsHue TemnepaTypbl Ha
TepMoanHaMmmnyeckue noTeHumnansl. YpasHeHus M'mbbca-
Fenbmronbua. PacuyeTr sHeprum [mbbca xmmmyeckon
peakumn.

YOMK «dunsunyeckas
XUMUA 2K»
https://edu.vsu.ru/cours
elview.php?id=9899

13

TepmoguHamMmuka
pacTBOPOB U
¢a30BbIX
paBHoOBeCUI

TepmogouMHamumyeckaa — knaccudpmkauuss  pacTBOPOB.
MoeanbHble pacTtBopbl. [pegenbHo pasbaBneHHble,
aTepMarbHble, PeErynspHble pacTBOpbl. XMMUYECKUN
noteHuman. YpaeHeHue [ub66ca-[iorema. 3akoHbI
Payna un TeHpu. AxktuBHocTb.  KoadppuumeHT
akTMBHocTW. PaBHOBecue >kuOKoCTb-nap. 3akoHbl
'mbbca-KoHoBanora. [leperoHka.  KonnuraTueHble
CBOWCTBA  pacTBOpPOB.  3aKoHbl  pacTBOPMMOCTW.
YpaBHeHne Llpenepa. 3akoH HepHcta. OkcTpakuus.
Kpuockonusi. 36ynunockonus. OcMoTUYECKME SBMEHMS.
YpaBHeHne BaHT-INohpa. OcHoBHbIE NOHATUSA
TEPMOOUHAMUKN da3oBbIX paBHOBECUNA.
CocraBnsowad u KoMNoHeHT. dasa. YpaBHeHue
CcoCcTosHMS dhasbl. YcnoBue ¢a3oBOro paBHOBECKS.

YOMK «dusunyeckas
XUMUS 2K»
https://edu.vsu.ru/cours
elview.php?id=9899




BbiBoa npaBuna a3 N'mbbca n BapmaHTHOCTb CUCTEMBI.
[pacdbnyeckoe onucaHme  as3oBbiX  pPaBHOBECUN.
IOunarpamma coctosiHus. ['eTeporeHHble paBHOBECUS B
OOHOKOMMOHEHTHbIX cuctemax. ®dasoBble nepexoabl
nepBoro M BTOpOro poga. O3Heprua [wb6ca npwu
ha3oBbIX  MpEeBpaLLEHUsX B OOHOKOMMOHEHTHbIX
cuctemax. TepMoguMHaMuMyeckui BbIBOA, AuarpaMmbl
COCTOSIHUSI OOHOKOMMOHEHTHOM CUCTEMbI C MOMOLLbIO
KPMBBIX ~ M300apHO-U30TEPMMYECKOrO  MOTEHLMana.
da3zoBble nepexofbl YUCTbIX BELECTB. YpaBHeEHuE
KnanenpoHa-Knayaunyca. [narpammbl COCTOSIHUSA BOAbI,
cepbl, doccopa. [MonMmopdHble npeBpalleHus B
OOHOKOMMOHEHTHOM cucteme. eTeporeHHble
paBHOBECUSI B [ABYXKOMMNOHEHTHbIX CUCTEMax. YCnoBusi
paBHOBecuss  a3. TepMoaMHaMMYeCKUM  BbIBOS
OCHOBHbIX TUMNOB anarpamm COCTOSIHUSA
OBYXKOMMOHEHTHbIX CUCTEM C MOMOLLBI  KPUBbIX
n300apHO-nN30TepMUYECKOro noteHuuana. [syxdasHoe
paBHOBeCKE: OBYXKOMMOHEHTHbIE CMCTEMBI c
HEeOrpaHMYeHHON W OrpaHUYEHHON pPaCTBOPUMOCTLIO
KOMMOHEHTOB.  [IBYXKOMMOHEHTHblE  CUCTEMbI  C
3BTEKTUKON. ["eTeporeHHble paBHOBecUs B
TPEXKOMIMOHEHTHbIX cuctemax. Mpaduyeckoe
npegcTaBneHne coctaBa TPONHbBIX CUCTEM.

1.4

Xumunyeckoe
paBHoBecuKe

YcnoBusi  XMMUYECKOro  paBHOBecUsl.  XUMMUYECKOe
cpoactBo. 3akoH AgenctBylowmx macc. KoHctaHTa
paBHOBecusi. MN3oTepma xummyeckon peakumm BaHT-
Modda. OHeprum Menbmronbua u Mbbca XMMUYECKNX
peakuui, WX CBA3b C KOHCTAHTOM paBHOBECUS.
PaBHOBECHbIN BbIXO4 MNPOAYKTOB XMMUYECKOW peakuuu.
BnvsiHne paBneHns Ha NOMOXeEHWe pPaBHOBECKS.
3aBMCMMOCTb  KOHCTaHTbl pPaBHOBECUSI  XMMWYECKOM
peakuum OT TemnepaTtypbl. YpaBHeHus wu3obapbl wu
n3oxopbl xmMmudeckon peakuun BanT-Modda. Tpetuin
3aKOH TepMoanHaMukn. PacyeT KOHCTaHTbI paBHOBECUS
peakumm npu  3agaHHOM  Temnepartype. MeTog
LiBapumaHa-TeMKkuHa.

YOMK «Punsmnyeckas
XUMUSA 2K»
https://edu.vsu.ru/cours
elview.php?id=9899
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OcHoBbI
XUMUYECKOMn
KUHETUKU U
KaTanusa

MpuHUMnbI XUMUYECKON KUHETUKMN.
deHomeHonornyeckass kKnHetuka. KMHeTMyeckui 3akoH
aencreyromnx macc. Jinmntupyrowas cragms. KuHetumka
MPOCTbIX M CIOXHbIX XUMWUYECKUX peakuunin. MpuHUMn
KBasuncTaLMoHapHOCTH BogeHwTenHa-CemeHoBa.
Teopun XUMUYECKOWN KUHETUKN. 3aBNCUMOCTb
KOHCTaHTbl CKOPOCTW OT TemnepaTypbl. ypaBHEHUe
AppeHnyca. OHeprus  aktmBauuu.  [MoBEpXHOCTb
noteHumManbHOM  3Heprun. Teopusi  NEPEXOAHOro
COCTOSIHMSA. DHTPONUST U SHTaNbNUA akTueauuun. Teopus
aKTMBMPOBAHHOIO  KOMMMekca B  MNPUMEHEeHUN K
MOHOMOMNEKYMSIPHbIM peakunsm. Peakuuun B pacTtBopax.
Katanua. OOwwue npuvHUMMbl Katanus3a. [OMOreHHbIN
kaTanm3. KMCnOTHO-OCHOBHLIA KaTanui3. YpaBHeHue
bpeHcTega. ABTOKaTanui. [eTeporeHHbln KaTanus.
AKTMBHOCTb U CENEKTUBHOCTb KaTanu3aTopoB. QHeprus
akTmsaumm KaTannuTnyeckux peakuui. Teopus
MynbTUNNETOB BanaHauna. Teopus aKTUBHbIX
aHcambnen KoboseBa.

YOMK «Punsunyeckas
XUMUSA 2K»
https://edu.vsu.ru/cours
elview.php?id=9899

1.6

PaBHoBecHble
npouecchl B
pacTtBopax
3NEKTPONNTOB.

MpeomMeT M 3adaun SNeKTPOXMMUU. XUMUYECKUE U
3NEKTPOXUMUNYECKNE npoLecchbl. Knaccuyeckas
Teopwusi 3NEKTPONUTUYECKON anccoumaumm
(AppeHunyc). OkcrnepuMeHTanbHble OCHOBbI TEOPUN.
MpunoxeHne 3akoHa OEWCTBYHOLLMX MacC K npoueccy
avccoumaumMm B pacTtBopax. Hepgoctatkm Teopuu
AppeHuyca.

MexaHn3mbl 06pa3oBaHMs PacTBOPOB 3M1EKTPOSIMTOB.

Y3MK «Pusnyeckas
Xnmus (2 cemecTp)»
https://edu.vsu.ru/cours
elview.php?id=2084
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OHeprnss  KpUCTamnmnMYeckon  pelleTkn.  OHeprus
conbBaTauunu (rmppataummn) MOHa.
TepmoamHamuyeckne yHKLMM 06pa3oBaHUsA NOHOB B
pacTBopax 1 Ux npakTuyeckoe onpegerneHue.
MeXnoHHbIe B3anMogencTBus B pactBopax
anektponutoB.  lpuvHUMNBLI  TEPMOANHAMUYECKOrO
ornvcaHus. CpegHun WOHHbIN koadhpmLmeHT
aKTUBHOCTM W CPEeOHSAA MOHHAsA aKTUBHOCTb. Bbibop
cTaHgapTHoro  coctosiHus.  [lpaBuna  Jlblonca—
PeHpana. [Mpasuno BpéHcTtepa. [lpeanocbinkn u
OCHOBHble BbIBOAbl TEOpUUM PaCcTBOPOB CUIbHbIX
anektponutoB [lebas—Xtokkens.

MoHHble paBHOBecUA B pacTBOpax 3reKTpOonuToB.
CocTosiHMe noHa Bogopoda B BOAHbLIX pacTBOpax.
OCHOBHbIE MONIOXEHMS TEOPUW KUCIOT U OCHOBaHWM
BpéHcTtena—Jloypu. ConpsibkeHHble KMCMOTHO-
OCHOBHbIE napebi. MpoTonuTtuyeckoe "
aBTOMNpoTONUTMYeckoe  paBHoBecue.  KoHcTaHTa
KMCIIOTHOCTM W KOHCTaHTa OCHOBHOCTU. CTeneHb

npoTonusa. MoHHoe npounseeneHne BOAbI.
BooopoaHsbii rnokasaTenb. KncnoTtHo-0CHOBHbIe
OydepHbie pacTBoOpbl. lNponsseneHue
pacTBOPUMOCTU " ycriosue obpasoBaHus

MasiopacTBOPUMbIX TMOPOKCMAOB B pacTBOPAX.

1.7

WNoHHbIN TpaHcnopT
B pacTBopax
3NEKTPONUTOB

OCHOBHbleE ~ MeXaHW3Mbl  WMOHHOIMO  TpaHcnopTta
(anddysns, Murpaums, KOHBEKLUS). MNoTok.
lMnotHocTe notoka. [Ouddy3noHHO-MUrpaLMOHHbIN
nepeHoc. ONEKTPOXNMMNYECKNI noTeHuwman.
CooTHoweHve HepHcTta-OnHWTenHa. Ouddysnsa B
pacTtBopax 3MEKTPOSINTOB. Onddy3noHHbIN
noTeHuuan.

AnekTpnyeckas NPOBOAMMOCTb pacTBOpoOB
SMEKTPONUTOB:  yAenbHas, MonspHas. WoHHble
noaswxHocTu. lNpenenbHble WOHHbIE MNOABWKHOCTM.
3akoH Kombpaywa u cnegcteus us Hero. lNpaswuno
BanbaeHa-llucapxeBckoro. AHoManbHas
3NEKTPONPOBOAHOCTb pacTBOPOB. BrnnsiHue
pasnuyHbiX (PaKTOPOB Ha  3NEKTPOMPOBOOHOCTb
pacTBopoB. Yucna nepeHoca MOHOB M MeETOoAdbl WX
onpeaeneHus.

OnemMeHTbl Teopunm anekTponpoBogHocTn [ebas—
Xiokkena—OHsarepa. OnekTpodopeTnyeckoe "
penakcaunMoHHOe TopMoxeHue. OddekTsl BuHa u
Hebas—danbkeHrareHa. O dekt dapages.
M3mepeHne 3nekTponpoBOLHOCTM  pacTBOPOB C
NPUMEHEHNEM MOCTOAHHOTO W MEPEMEHHOrO TOKa.
KoHgyKToMeTpryeckoe TUTPOBaHMUE.

Y3OMK «dusmnyeckas
XUMKUA (2 ceMecTp)»
https://edu.vsu.ru/cours
elview.php?id=2084

1.8

TepmoguHamMmumka
reTeporeHHbIX
3NEKTPOXNMNYECKMX
cuctem

MoTeHUmanbl, XxapakTepu3ylLlimMe 3fekTpuyeckoe
coctoaHne  pasbl:  MOBEPXHOCTHbIN,  BHELUHUNA,
BHYTPEHHUA. XUMUYECKUA W  3NEeKTPOXUMUYECKUI
noteHumansl Yactuu. anbsBaHu-noTeHyunan. BonbTa-
noteHyunan. Ycnosune 3NEKTPOXNMUNYECKOTO
paBHoOBecus. YpaBHeHNe HepHcTa onst paBHOBECHOTO
ranbBaHu-NoTeHUMana

lMpaBunbHO pas3oMkHyTas uUenb. 3akoH Bonbta.
PaBHoBecne B anekTpoxummyeckon uenun. OcCHoBHoe
YpaBHEHME  JNEKTPOXMMUYECKOW TEPMOOUHAMMKM.
MpaBuna  3anucuM  3NEKTPOXUMUYECKOW  LIEMW.
YpaBHeHue HepHcTa ans HanpsXeHns
3MIEKTPOXUMMYECKON  Lenn. YpaBHeHne [mnbbca—
lenbMronbua AN HanNpsKeHUs1 3NEKTPOXMMNYECKON
uenu.

[MoHATWME 3neKkTpoAHOro noTeHuuana. YpaBHEHue
HepHcTa ans paBHOBECHOTO 3NEKTPOAHOrO

YOMK «Pusnyeckas
xvumma (2 cemecTp)»
https://edu.vsu.ru/cours
el/view.php?id=2084
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noteHumana. CTaHgapTHbIA BOOOPOAHbLIA 3MNEKTPOA.
HanpsbkeHne uenu, cBsS3b C  MOTeHUManamu
OTAEnbHbIX  3MeKkTpodoB. AHOO M Katog B
3NEKTPOXMMUYECKO  LEeMM U 3NEeKTponusepe.
Tabnuubl cTaHOapTHbIX 3NEKTPOAHbLIX MOTEHLUNanoB.
Psag HanpspkeHnin MeTannos.

Knaccudpumkauma anektpogoB. Onektpoabl | popa.
AnekTpoapl 1] poga. KanomenbHbii "
xnopuacepebpsHbii - anektpoabl.  OKUCNUTENBbHO-
BOCCTaHOBUTENbHbIE anekTpoabl. [pasuno JoTepa.
XUHMMOPOHHBIA  3anekTpod. [as3oBble  3MekTpoabl.
BopgopogHbii  anektpoAd. KucnopogHbli  anekTpog.
Hwarpamma 3ANEKTPOXUMUNYECKON YCTONYMBOCTU
BoAbl. MoOHOOOMEHHbIE MeMOpaHbl W paBHOBecUe
[oHHaHa. [MoTteHuman [JoHHaHa. WoOHcenekTuBHbIE
anektpoabl. MemMOpaHHbIn noteHuman. CTeKNsiHHbIN
3NEeKTPOoAa.

Onpdy3moHHbIn - noTeHuMan W MeTodbl  €ero
ANUMUHMPOBAHKS.

Knaccudukauna ANEKTPOXNMUYECKNX uenen.
dusnyeckne uenn. KoHUEHTpauuMoHHble uUenn 6es
nepeHoca n c nepeHocoMm (>KMOKOCTHbLIM
coefMHeHneM). XumMumdeckue Lenu 6e3 nepeHoca u ¢
nepeHocom (>KMOKOCTHBIM coeMHEHMNEM).
XNUMMYECKME NCTOYHUKN TOKA.

[MoTeHUMOMETPUA U ee BO3MOXHOCTU: onpefeneHue
umcen nepeHoca U KO3(MULNEHTOB aKTUBHOCTU
MOHOB, CTaHOAPTHbLIX 3MEKTPOAHbIX NOTEHUManos,
npoun3BedeHnsT pPacTBOPMMOCTN  MarnopacTBOPUMbIX
anekTponutoB. MNoTeHUMoOMEeTpUYECKOEe TUTPOBAHME.

1.9

KuHeTuka
3NEKTPOAHbIX
npoLeccoB.
OnekTpoxumunyecka
A1 KOPPO3KA
MeTannos

3akoHbl Papages. OTKNOHeHUS OT 3akoHOB Papages.
Bbixog no Toky. MNNAOTHOCTbL TOKa — Mepa CKOpPOCTU
anekTpoaHon peakumn. [llonspusaums anekTpoga.
MHoroctagmMmnHocTb 3NEeKTPOAHbIX npoLeccos.
Jinmntnpyowas cragmst 3nekTpogHOro npolecca.
MoHATNE 0 NnepeHanpsaXeHUN.

Teopusa 3amefnneHHOro nepexoga 3apsiga. BnvsHue
noteHuMana Ha CKOPOCTb Mepexoda 3apsga.
YpaBHeHne batnepa—®onbmepa. KoadduumeHTbl
nepeHoca. Tok obmeHa. BonbTtamnepHbie
XapaKkTepUCTUKN (nonsipmnsaumnoHHbIe KpuBbI€)
anekTpoda B Chnyvae 3aMeffieHHOro nepexoja
3apsiga. YpasHeHunsa Tadens.

[1BONHOM aNeKTpUYeCKUn CNon Ha rpaHuLe meTanna u
pactBopa. EMKOCTb ABOMHOrO 31EeKTPUYECKOro Crlosi.
Agcopbuma M ANEeKTpPoKanuNnsapHble  KpuBbIE.
lMoTeHuman HyneBoro 3apsaa. YpasHeHue JlunnmaHa.
MopenbHble npeacTaBneHns O CTPOEHUU OBOWHOro
3NEKTPUYECKOrO CIOS.

OnekTpoxummyeckas Koppo3sus MeTanmos.
ConpspkeHHble  napuuanbHble  aHOAHO-KaTOAHblEe
peakuun. [loTeHunan Koppo3mn. TOK KOPPO3UN.
Ounarpammbl OBaHca M ux 3HadveHue. Kopposus ¢
BOLOPOAHOM W C KUCNOpPOOHON Aenondpusauunen.
AKTMBHOE, NacCcMBHOE U TPaHCMaCcCUBHOE COCTOSIHUE
MeTanna. AHogHasa 1 kaTtogHas 3awmTta. MNpoTekTopbl.
MHrMbunTopbl KOPPO3UN.

YOMK «dusnyeckas
xvumma (2 cemecTp)»
https://edu.vsu.ru/cours
elview.php?id=2084

2. [pakTnyeckue 3aHATUA

He NpeaycMoTpeHbl y4eBHbIM MIaHoM

3. JlTabopamopHbie pabomsi

3.1

MepBbIi 3aKOH
TEPMOANHAMMUKN.
Tepmoxumumsa.

OnpegeneHne  Tennotel  o6pa3oBaHUs  TBEPAOro
pacTtBopa

OnpepneneHue TennoTsl AMccoLmaLMmn cnaGoi KUCNoThbl
Onpegenexune TennoThl rmapartaumMm conu

YOMK «dunsunyeckas
XUMUA 2K»
https://edu.vsu.ru/cours
el/view.php?id=9899
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OnpepeneHve  TennoTbl  OKUCMEHMSI  LLABENEBOM
KMCNOTbI
OnpepeneHve TEMNMOEMKOCTU KUAOKMX W TBEpAbIX
BELLECTB
3.2 BTopoi 3akoH M3mepeHne TemnepatypHoro koaddpuumerta 34C YOMK «Punsnyeckas
TEepMOANHAMUKN. XUMUS 2K»
OHTponMs U https://edu.vsu.ru/cours
TepMoanHaMN4ecKkn e/view.php?id=9899
€ noTeHumansol
XUMUYECKNX
peakuyumn
3.3 TepmoanHamuka Kpuockonus. Onpepenexune MOJSIPHON maccbl | YOMK «®Pusmyeckas
pacTBOPOB U BellecTBa XUMUs 2K»
¢asoBbIxX Kpuockonus. Onpepenexne cteneHun | https://edu.vsu.ru/cours
paBHOBeECUM ANEKTPONUTUYECKOWN aMccoumaumnm elview.php?id=9899
OnpegeneHne KoadhduuMeHTa pacnpeaeneHns mnopa
Mexay OpraHN4yecKkum " HeopraHM4ecKnm
pacTBOpUTENSIMU
[IByXKOMNOHEHTHbIE ~ CUCTEMBI C  OrPaHU4YEHHON
pacTBOPUMOCTBIO B KMOKOM COCTOSIHMM  (cucTema
deHon-soAaa)
TPEXKOMMNOHEHTHLIE ~ CUCTEMbI  C  OrpPaHWYeHHOW
pPacTBOPUMOCTbLIO B XXMAKOM COCTOSHUU
34 Xnmunyeckoe XvmMmnyeckoe paBHoBecue B cucteme moama kanua — | YOMK «dusnyeckas
paBHoBecKe xnopwug xeneaa (lll) XMus 2K»
https://edu.vsu.ru/cours
elview.php?id=9899
35 OcHosBbl [loMoreHHo-KkaTanMTM4yeckoe okucneHne moauga kanus | YOMK «Punsnyeckas
XUMUYECKOM nepcynbhaTtoM aMmMOHUS XUMUs 2K»
KMHETUKMN U KaTanutuyeckoe pasnoxeHue nepokcuaa Bogopoaa https://edu.vsu.ru/cours
Katanuaa KnHeTuka ruaponusa yKCycHoro aHruapuaa elview.php?id=9899
KuHeTuka pactBopeHus cynbdarta kanbumsi B Boae
KnHeTnka oMbIneHus aTunaueraTa
3.6 PaBHoOBecHbIE OnpepeneHne MOHHOTO NPOU3BEAEHWSI BOAbI YOMK «Punsnyeckas
npoweccol B HaxoxxgeHue KoHCTaHT obpa3oBaHMI 0gHOSAEPHbIX xmummna (2 cemecTp)»
pacTtBopax KOMMJIEKCOB MeTarsnoB https://edu.vsu.ru/cours
3MEKTPONNTOB. OnpepneneHne KOHLEHTpPaLMOHHOM KOHCTaHTbI | elview.php?id=2084
auccoumaumm
cnabow K1cnoTbl
OnpepeneHne TEepMOANHaMNYECKON KOHCTaHThI
auccoumaumm
cnabon KucnoThbl
Onpepenexne KOHLIEHTPAaLMOHHOWN KOHCTaHThI
rmgponusa conu
OnpepeneHve nponsseeHns pacTBOPMMOCTH
Tpy4HOPACTBOPMMOM conun cepebpa
OnpepneneHve nponsseaeHUs pacTBOPMMOCTH
TPYAHOPACTBOPMMOrO rmapokeuaa
Onpepnenexne TEPMOANHAMNYECKNX KOHCTaHT
paBHOBECKS
OKUCIUTENbHO-BOCCTAaHOBUTENbHbBIX peakuuii B TBEPAbIX
anekTponuTax
3.7 MoHHbIN TpaHcnopT | amepeHune cobcTBEHHON anektpuyeckon | YOMK «dusnyeckas
B pacTBopax NpPOBOAMMOCTM  BOAbl  WAM  BOOHO-OpraHM4eckoro | xumusi (2 cemecTtp)»
3IEeKTPONnNTOB. pactBopuTend https://edu.vsu.ru/cours
OnpegeneHue npenenbHon mMonsipHon | elview.php?id=2084

3NEKTPONPOBOAHOCTU CUMBHOIO 3MEKTponmMTa
MpoBepka 3akoHa pa3basneHusa OctBanbaa

OnpeneneHne KOHCTaHTbl  AMCCOLMALMWM  YKCYCHOM
KMCNOTbI B PasHbIX pacTBOPUTENSIX

OnpepeneHne 4ucne nepeHoca WOHOB METOAOM
ABWKYLLEACA rpaHuLbl

OnpepeneHne uucne nepeHoca WOHOB METOAOM

MmTTOpdha
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KoHOyKTOMEeTpuyeckoe TUTpOBaHme

3.8 TepMmoguHamMmumka Peanunsauua anektpoga pooa u onpegeneHve | YOMK «Punsnyeckas
reTeporeHHbIX CTaH4apTHOro nNoTeHumana xumma (2 cemecTp)»
anekTpoxummudecknx | Peannsaumst anektpoga |l poga n onpegenenue ero | https://edu.vsu.ru/cours
CUCTEM CTaHgapTHOro noteHumana el/view.php?id=2084

Peanusauus OKUCIUTENbHO-BOCCTAaHOBUTENBHOTO
anekTpoja onpeferneHne ero CTaHOapTHOro
noteHumana

["a30BbIN BOAOPOAHBLIN 3MEKTPoS

VIoHOCENEeKTUBHbIV CTEKIMSAHHbIA 3NeKTpos

MamepeHrne HanpskKeHWst KOHLEHTPAUMOHHON uenu u
onpefeneHue auddgysnoHHoro noteHumana

3.9 KnHeTtuka M3amepeHne eMKOCTU OBOWHOro anektpudeckoro crosi | YOMK «Punsnyeckas
3NEeKTPOAHbIX Ha TBepAOM 9mnekTpoge nMpu  MomMowM  MocTa | Xxumusa (2 cemecTp)»
npoL,eccos. nepeMeHHOro Toka https://edu.vsu.ru/cours
OnekTpoxumudecka | MNonyyeHne ranbBaHOCTATUYECKOW KPMBOM 3apsbkeHus | e/view.php?id=2084
s1 KOppO3usi Pt(Pt)-anekTpoaa B CEpHON KUCNoTe
MeTannos M3yyeHne BnMAHMA cocTaBa pacTBopa Ha KpuBble

3apsKkeHns NNaTMHUPOBAHHOIO NIaTMHOBOIO
anekTpoaa

cTaumoHapHoM
XMOPUAHBIX UMK CyNbdaTHbIX pacTBopax
MN3y4yeHne KMHETUKM BOCCTAHOBIIEHMS KMCIopoda Ha
BpaLLaloLLEeMCs AUCKOBOM 3MEKTPOAe
WccrnenooBaHne BUSHUA WHIMBWUTOPOB Ha  KUHETMKY
aHOAHbIX U KaTOAHbIX MPOLIECCOB Ha Xenese B KWUCMoW
cpene

WcenenosaHne paboTbl KOPPO3MOHHOMO 3rieMeHTa

agcopbunoHHoM
BOOOpOA4Aa Ha MnaTMHe MEeTOAOM chaja noTeHuvana
npv pa3oMKHYTOW Lienu nonspusauum

OnekTponu3 BoAHbIX PaCcTBOPOB 3MEKTPONUTOB
M3yyeHne 3aKOHOMEepHOCTEW aHOOHOro pacTBOPEHUS
MeAM B XIIOPUAHBIX 3M1IEKTPONUTax
M3yyeHne KUHETUKU BOCCTaAHOBIIEHWSI KUcnopoda Ha

MeOHOM  anekTpodge B

WccnepoBaHue agcopbumMmM aToOMapHOro BOAOPOA4a Ha
NNaTMHUPOBAHHOW nNaTMHE METOAOM  LMKITMYECKON
NWHENHoW BoNbTamnepomMeTpum

OnpepeneHne

nceBgoemMKoOCTU

KMUCIbIX

13.2. Tembl (pasgenbl) AUCUUNIUHBI U BUAbI 3aHATUN

Buabl 3aHaTUi (Yacos)
Ne HanmeHoBaHue Tembl
Jlabopatop CamocTtosaTensHasa | lNoaroTtoBka K
n/n (pasagena) aucumninHbl Nexkumn Bcero
Hble paboTa 3K3aMeHy
MepBbIn 3akoH
1 | TepmogmMHamMuKn. 14 20 16 8 50
Tepmoxmumus.
BTopow 3akoH
TEPMOANHAMUKA. DHTPOMKS
2 | 1 TepMoaMHaMuyeckue 12 20 16 8 50
noTeHumanbl XMMN4eCKMX
peakumm
TepmoanHamMumka pacTsopos 18 20 16 54
1 dha3oBbIX paBHOBECUI
4 | Xnmmnyeckoe paBHoOBecue 10 20 18 4 46
OCHOBbI XMNYECKOW 14 22 16 52
KMHETUKN W KaTanmaa
6 PaBHoBeCHbIe NpoLecchl B 14 26 12 9 52
pacTBopax 3MeKTpPOnToB
7 MOHHBIN TpaHcnopT B 12 28 14 9 54
pacTBopax 3MeKTPONnTOB
8 TepmoguHamumka 14 o8 14 9 56
pPaBHOBECHbIX 3MEKTPOAHbIX
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cucrtem.
SneKTpoxmmmquKme uenwu.

KnHeTuka anekTpoaHbIX
npoueccos. [1BoNHOM

9 | aNeKTpUYECKUI CNon. 14 26 14 9 54
SnekTpoxmmmnyeckas
KOppo3usi MeTansnos
Wtoro: 122 210 136 72 540

14. MeToanyeckune ykasaHua ansa odyvarowmxcsa no 0CBOEHUIO AUCLUNIIUHDI:

[Mpn 0CBOEHMUN NEKUMOHHOrO MaTepwuarna Heobxoanmo paboTaTb He TOSMBbKO C KOHCMEKTaMu MEKUUA, HO 1 C
peKOMEHJ0BaHHON y4eOHOM 1 MeToauYeckon nutepaTtypoi. JlabopaTopHble 3aHATUSA MO U3y4aemow AUCLUNIUHE
npoBoasTcs Ana 1) 03HaKOMIEHUSI C TEOPETMYECKOW OCHOBOW paboTbl, 2) OCHOBHbIMW MPUEMAMMU U TEXHWUKOMN
GesonacHocT npu pabote C Ucnonb3yembiMM Npubopammn U peakTnBamu, 3) BbINOSIHEHUSA 3KCMEPUMEHTANbHOWN
YacTn paboTbl, 4) 06paboTkn IKCNepMMeHTarnbHbIX Pe3ynbTaToB M NPeAoCTaBMeHns UX Ans npeaBapuTenbHON
NpOBEpPKU NpenogaBaTerto.

3awmTta nabopatopHon paboTbl NPOBOAUTCS C LIENbl BbISIBNEHWS YPOBHS OCBOEHWs mMatepuana no
TemaTuke paboTbl CMOCOGHOCTVM AaTb MPaBWIbHYIO TPAaKTOBKY pe3ynbTaTaM, MOMyYeHHbIM MpY BbIMOMHEHUN
paboTbl. 3awmTta paboThbl 3aknoyaeTca B odopmrieHun paboT, ycTHom Becene npenogasaTtenst CO CTyAEeHTOM Mo
nony4YeHHbIM B paboTe pe3ynbTatam U OCHOBHbIM TEOPETUYECKUM MOHATUSIM MO TeMe paboTsbl.

KOHTpONb OCBOEHWs TeopeTM4ecKoro martepuana npoBOAMTCA MOCMne NpoChyLIMBaHUA CTyaeHTamu
NEKUMOHHOro MaTepuana rno Kaxxaon Teme B BUAE KOJIITOKBUYMa.

K ak3ameHy [onyckalTCA TOMbKO CTYAEHTbl, BbIMOJHMBLUME U OTYMTaBLUMECS MO BCEM NabopaTopHbIM
paboTam, NpeaycMOTPEeHHbIM y4eOHbIM MIaHoM.

Mpn peanusaumn [UCLUMNAWHBI C  UCMOMNBb30BaHUEM AOWCTAHLMOHHBLIX 00pasoBaTEeNibHbIX TEXHOMOMMM
NCMNOMb3YOTCA WHCTPYMEHTbI  3MEKTPOHHOM MHAOpMaLMoHHO-06pasoBaTensHon cpegbl BIY  «OnekTpoHHbIv
yHuBepcuteT BIY» (https://edu.vsu.ru) n/vnn “MOOK BI'Y” (https://mooc.vsu.ru), cepBucbl BUAEOKOH(EPEHLMI
(BigBlueButton), anekTpoHHas no4rta, MecCeHaxXepbl U COLICETH.

15. MMepeyeHb OCHOBHOM U [OONONHUTENBLHOW nNUTEpaTypbl, PECYpPCOB WHTEPHET,
HeobXoAUMbIX AN OCBOEHUSI AUCLUNIIUHbI

a) OCHOBHas nutepartypa:

Ne n/n McTOoYHUK
EpemuH B.B. OcHoBbI 06LLel 1 dmsndeckon xumuu : y4eb.nocobue ons cryq. BbicL. yyeb.
1 3aBefeHun, 06y4y. no HanpaeneHuo «Xumusay» / B.B. EpemuH,. A.A. BoplieBcknii. —

HonronpygHbin : Mutennekr, 2012. — 847c.

HamackuH B.6. OnekTpoxumus : [y4ebHoe nocobue gnsa ctyg., oby4. o HanpaBrneHuio NOATOT.
2 "Xumus"] / b.6. OamackuH, O. A. Metpun, I'. A. UupnuHa .— U3a. 3-e, ncnp. — CaHkT-
MeTtepbypr [v ap.] : NaHb, 2015 .— 670 c.

EpemuH, B.B. OcHoBbl chusnyeckon xumun. YuebHoe nocobue B 2 4. / B.B. EpemnH .— 3-e n3g.
3 an. — Mockea : BUIHOM. JlabopaTopusi 3HaHui, 2013 .— 322 ¢. — (Y4eBHUK ans BbiCLUen
wkonbl) .— <URL:http://biblioclub.ru/index.php?page=book&id=214231>.

0) gononHuTenbHasa nuTeparypa:
Ne n/n MCTOYHMK

4 EpemuH E.H. OcHOBbI XMMu4Yeckon TepMmoguHamMuk : yaebHoe nocobue ong ctyq. Xmm. cnew,
yH-ToB / E.H. EpemuH .— M. : Bbicwas wkona, 1974 .— 340 c.
MonTtopak O.M. TepmoaMHamunka B U3NHECKON XUMUN : YH4EOHMK NS XMM. U XMM.-TEXHOT.
cneu. By3oB / O.M. Montopak .— M. : Bbicwl. k., 1991 .— 318 c.
Ctpombepr A.l". dusmyeckasa xmmusa : YY4ebHUK Onst XMMUYeCKuX cneumansHocTen sy3oB / Al
6 Ctpowmbepr, O.I. CemueHko. : nog pea. A.lI'. Ctpombepra. — 7-e usg., ucnp. — M. : BbiCLu. WK.,
2009 .— 527 c.
dusmyeckas xumus : B 2 kH. / K. C. KpacHoB [u ap.]. - KH. 1: CTpoeHue BelLecTBa.

5

’ TepmogmHamuka .— 3-e usg., ncnp. — 2001 .— 511 c.

8 dusmyeckas xumus : B 2 kH. / K. C. KpacHoB [ gp.]. - KH. 2: QnekTpoxummus. Xmmuyeckas
KWHEeTMKa 1 katanus .— 3-e uag., ncnp. — 2001 .— 318 c.

9 ITKMHC M. dnusmyeckas xumug : B 3-x vyactax / [.91kmHe, k. e MNayna. — YacTb 1.

PaBHoBecHas TepmoguHamuka. — M. : Mup, 2007. — 494c.

BaxuH H.M. TepmoguHamuka ans XMMMKOB : y4ebHUK anga cTyq,. By3oB, 00y4. no

10 cneumanbHocTn «Xumusiy / H.M. BaxuH, B.A. MiBaH4eHko, B.H. MNMapMoH. — 2-e nepepab. /1 gon.
— M. : Xumus : KonocC, 2004. — 415c.
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Banpamos B.M. OCHOBbI XMMWUYECKOW KUHETUKM M KaTanusa : y4eb. nocobue ons cryq. Xum.

11 dak. yH-ToB, 06y4. no cnew. 011000 "Xumuna" n Hanpasnexuo 510500 "Xumus" / B.M.
BavipamoB. — M. : Academia, 2003 .— 251 c.

12 Pc;nf]lZHoacxmﬁ B.B. OcHoBbl xumnyeckon knHetukn / 6.B. PomaHoBckuin. — M. : Qk3ameH, 2006.
- C.

13 EpemuH E.H. OcHOBbI XMMWYECKOW KUHETUKM : y4ebHOe nocobue ans cTyd. XuM. dak. yH-ToB /
E.H. EpemnH .— 2-e n3a., gon. — M. : Beicwas wkona, 1976 .— 373 c. : un., Tabn.

14 HamackuH B.65. OcHoBbI TeopeTUYecKon anekTpoxummun : y4eb. nocobue ans cTya. XMMuu. cney,
By3oB / b.6. damackuH, O.A. NeTtpun .— M. : Bbiclwas wkona, 1978 .— 238 c.

15 HamackuH b.6. BBeaeHne B 3neKTPOXUMMYECKYIO KMHETUKY : y4eb. mocobue ans CTyd. Xum.
cney. yH-ToB / B.B. flamackuH, O.A. MeTtpui .— M. : Boiclwas wkona, 1983 .— 399 c.

16 Baroukui B.C. OcHoBbl anektpoxumuu / B.C Baroukun. — M. : Xumuns, 1988 .— 399 c.

17 PotunHaH AJ1. TeopeTtuyeckas anektpoxmmus / A. J1. PotuHsH, K. W. TuxoHos, W. A. WowwuHa. —
J1. : Xuimng, 1981 .— 422 c.

18 Mamannos H.A. Onektpoxmumus pacteopoB / H.A. lamaiinos .— 3-e n3g., ucrnpae .— M. :
Xumunga, 1976 .— 488c.
Hukonbckuin B.I. MoHocenekTuBHble anektpoab! / B.I. Hukonsckuit, E.A. MaTtepoBa .— J1. :

19
Xumus. JleHuHrp. otg-Hme, 1980 .— 239 c.
MpakTukym no dusmyeckon xummn. TepmoamHamuka : y4eb. nocobue ans ctyd. By3oB, obyd. no

20 HanpaBneHnto «Xumus» n cneumansHocTn «Xummus» / E.MN.Arees [n gp.] : noa pea. E.lN.AreeBa,
B.B. JlyHuHa. — M. : Academia, 2010.- 218c.

21 MpakTnyeckne paboTbl No dusnyeckom xummum : yueb. nocobue / tO. M. Akynosa [u gp.] ; Nog
pea. K.I. MuwieHko n ap. — 5-e nsg., nepepab. — CI16. : NMpodeccus, 2002 .— 384 c.

29 WaTanoB A.A. MNpakTnkym no manyeckon xmummum : y4eb. nocobue ans cTya. XMMu4. U XMMUKO-
TexHon. cney. By3os / A.A. Watanos, U.K. Mapwakos .— M. : Beiclwiag wkona, 1975 .— 284 c.

23 MpakTukym No anekTpoxmmum : y4eb. nocobue ansa xumud. cneu. By3os / b.6. [JamackuH [u gp.].
— M. : Bbicw.k., 1991 .— 287 c.

24 duanyeckasi xumus B Bonpocax n oteetax: KuHetuka. dnekrpoxvmus : y4eb. nocobve ang
cTya. xuMm. cneu. yH-ToB / E.M. Ky3HeuoBa [u ap.]. — M. : N3g-so MI'Y, 1981 .— 264 c.

o5 KpaTkuin cnpaBo4YHMK U3MKO-XUMNYECKNX BENUYNH / nog pea. A.A. PaBgens, A.W.
MoHomapeBon . — M. : Bepbym-M, 2008 .— 230 c.

26 TepmogrHaMmMyeckne CBOMCTBa MHOMBMAOYaAIbHbIX BELWECTB : cnpas. usg.: B 4-x 1./ J1.B. lN'ypBuy
[v op.]. — 3-e u3a., nepepab. u pacwmpeHHoe .— M. : Hayka, 1978-1982.

27 Ho6ow [1. GnekTpoxnuMmudeckne KOHCTaHTbI : cnpaBs. Ans anekTpoxumukos / [. Jobow. — M. :
Mwup, 1980 .— 364 c.
CnpaBoyHuk no anektpoxmmuu / nog ped. A.M. CyxotuHa .— J1. : Xumus . JIeHUHrp. oTa-Hue,

28
1981 .— 486 c.

B) MHOPMALMOHHbIE 3MEKTPOHHO-00pa3oBaTeibHble pecypchbl (ouLmnanbHble peCypCbl UHTEPHET)™:

29 www.lib.vsu.ru — 3HB BI'Y

30 OYMK «Pusnyeckas xumms 2k» https://edu.vsu.ru/course/view.php?id=9899

31 QYMK «3nekTpoxumusay» https://edu.vsu.ru/course/view.php?id=2084

16. NMepeyeHb y4ebHO-MeTOAMYECKOrO obecneyeHnUs AnsA caMOCTOATENbHON PaboThl

Ne n/n McTouHuk

1 CO60opHUK NpUMepOoB 1 3aady MNo arekTpoxummm : yyebHoe nocobue / [A.B. BBegeHckun n gap.] .—
CankTt-lNeTepbypr ; Mockaa ; KpacHopap : JlaHb, 2018 .— 204 c.

5 JTabosu, J1. 3agayum no cmsmyeckon xmmmm ¢ peweHuamm / nog pea. FO. B. dununnosa .— M. : Mup,
1972 — 442 c.
C6opHUK 3agay No TEOPETUYECKON INEKTPOXMMUM : y4eb. nocobue ansa cTyq. By30B, 00y4. Mo chneL.

3 "TexHonoruns anekTpoxmmmnyeckux npounssoacts" / nog pea. ®.U. Kykosa .— M. : Beicluas wkona,
1982 .— 159 c.

4 EpemuH B.B. 3agaynuk no domsnyeckon xummm / B.B. EpemuH [u gp.] — M. : Ok3ameH, 2003. — 318 c.
MpakTuKymM No pmsnyeckon Xumum : ons cTya. Xum. dak. Bcex coopm obyyenus / N.K. MapLuakos [u

5 ap.]. Y. 1: Xumunyeckasa TepmoguHamuka .— 2002 .— 88 ¢c. —
<URL:http://www.lib.vsu.ru/elib/texts/method/vsu/feb03023.pdf>.
KnHeTnka XMMMYEeCKMX 1 AMEKTPOXUMUYECKUX MPOLECCOB. DNEKTPONPOBOAHOCTL : MPAKTMKYM MO CheLl.

6 011000- Xumus / Coct.: A.B. BeegeHcknii [1 op.] — BopoHex : JIOIN BI'Y, 2003. -
Y. 2. — 82 c.(Ne 648). — URL:http://www.lib.vsu.ru/elib/texts/method/vsu/jan04053.pdf>.

7 PaBHOBeCHbIE anekTpoaHble cUCTEMBbI. [TpaHuLa pasgena 3apsbkeHHbIX a3 : NPakTUKyM No cnedy,.
011000- Xumus / coct.: A.B. BeeageHckuii [u ap.]. — BopoHex, 2003-.



http://www.lib.vsu.ru/
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Y. 3/ Cocr.: A.B. BeeageHckuir, E.B. bobpuHckas, WN.B. MNMpoTtacosa, H.B. Coukaa. — 79 ¢. : (Ne 719)
— <URL:http://www.lib.vsu.ru/elib/texts/method/vsu/jan04059.pdf>.

CO60opHUK NprMepoB 1 3agay No U3NYECKON XUMWUK : ANA CTyS. XUMKUY. dak. Bcex doopm obyyeHus /
8 cocT.: KpaBueHko T. A., BeegeHckun A.B., Kosagepos O. A. - Y.I: Xumnyeckasa TepmognHammka .—
2002 .— 63 c. — <URL.:http://www.lib.vsu.ru/elib/texts/method/vsu/feb03021.pdf>.

CO60opHUK NpUMepoB 1 3agay No PU3NYECKON XMW : ANIA CTy4. XUMKUY. dak. Bcex doopm obyyeHus /
9 cocT.: BeegeHckuin A.B., KpaBueHko T.A., Koszagepos O. A. - 4.2: Xumnyeckas TepMmoamHammka .—
2002 .— 67 c. — <URL:http://www.lib.vsu.ru/elib/texts/method/vsu/feb03022.pdf>.

COOpHUK NpUMepoB 1 3afad Mo aneKkTpoxmmumn ; y4ed. nocobue / coct.: A.B. BBegeHckun [n gp.] .—
10 BopoHex : LML BI'Y, 2010. - Y. 1: PaBHOBeCHbIE NpoLiecchbl B pacTBopax anekrponutos .— 39 c.
<URL:http://www.lib.vsu.ru/elib/texts/method/vsu/m10-03.pdf>.

COOpHUK NpuMepoB 1 3aZad no anekTpoxmmum ; y4eb. nocobue / coct.: A.B. BBeageHckui, C.A.

11 KanyxwuHa, T.A. KpasueHko [1 ap.] . — BopoHex : UL BI'Y, 2010. - Y. 2: IoHHbIN TpaHCnopT.
KynoHomeTtpusa .— 60 c. <URL:http://www.lib.vsu.ru/elib/texts/method/vsu/m10-04.pdf>.

17. OOpasoBaTtefnibHble TEXHONOrMU, MUCNOJSib3yeMble nNpu peanusaumm y4ebHOM
ANCLUMNIINHBLI, BKIOYaA AUCTaHUMOHHble oOpasoBaTtenbHble TexHonoru (OOT,
3neKkTpoHHoe oby4yeHue (J0), cmewaHHOe 0Oy4eHune):

Mpn peanusauun yyebHOW AUCUUNANHBI UCMOMb3YIOTCA 3MEMEHTbI 3NEKTPOHHOro oby4eHus un
pasnuyHble  OUCTAHUWOHHble  ObpasoBaTenbHble  TexHomoruu, nossonswwme  obecneynBatb
onocpenoBaHHOEe B3auMMoOAencTBme (Ha pacCcTodHuM) npenogasatenen m obydarlmxcs, BKAYas
WHCTPYMEHTbl  3NIEKTPOHHON  MHGOPMaUMOHHO-0Opa3oBaTenbHOM  cpegbl  BIY  «OnekTpoHHbIN
yHusepcuter BIY» (https://edu.vsu.ru) w/unm “MOOK BI'Y” (https:/mooc.vsu.ru), nposegeHve
BebuHapoB, BUOEOKOHdEPEHUUN (B TOM 4ucrie C npumeHeHuem cepsucoB Zoom, Discord un gp.),
B3aMMOJENCTBUE B COLICETSIX, MOCPEACTBOM SMEKTPOHHOM NOYTbI, MECCEHXKEPOB.

18. MaTepnanbHO-TeXHUYECKOe obecneyeHne AUCLUNIINHDI:

YcTaHOBKM A8 NU3MepeHus TENMoBbIX 3PEMEKTOB, KPMOCKOMUYECKUX N3MEPEHWUIA, onpeaeneHns
3NEeKTPONPOBOAHOCTU; Y4EOHbI KOMMIEKC « XUMUSI»; NOHOMEPbI, TEPMOCTaTbl, MOTEHUMOCTATHI,
3NeKTPoabl, ANEKTPOXUMMYECKNE SHENKM, MyNbTUMEANINHOE 060pyaoBaHME.

19. OueHo4HbIe cpeacTBa ANs NPOBeAEHUA TEKYLEN N NPOMEXYTOYHON aTTecTaunm

MopsigoK OUEHKM OCBOEHMSI obyvarwmmucs yd4ebGHoro maTtepuana onpegensieTcs
coaepXaHNeM cregyrLmx pasgenos QUCUMNINHBI

HanmeHoBaHune MugukaTop(bl
I"I\;(I)_'I pasnena AVCLIMANMHDI K%,NVI:;?;()% g(ﬂ:mmeﬁlslﬂ) OueHouHble cpeacTBa
(moayns) KOMMEeTEHLNN

lMepBbI 3aKOH Komnnekt TectoB Ne 1,
1 | TepMOaNHAMUKNA. OrK-1 OrnK1.1-1.3 JlabopaTtopHblie paboThl,

Tepmoxumusi KoHTponbHas pabota Ne 1

BTopon 3akoH

:TaerT';gﬁS:amMMKM' KomnnekT TectoB Ne 1,
2 OrK-2 OnK2.1-2.4 JlTabopaTtopHbie paboTsl,

TepMoarHamneckine KoHTponbHas paboTa Ne 1

noTeHumnansl

XUMUYECKNX peaKkLmmn

TepmogmHamuka KomnnekT TectoB Ne 1,
3 | pactBopoB 1 ha3oBbIX OrK-3 OrK 3.1-3.2 JlabopaTtopHble paboThl,

paBHOBeCUI KoHTponbHas paboTa Ne 1

Xummyeckoe KomnnekTt TectoB Ne 1,
4 | paBHOBecue OrK-3 OrK3.1-3.2 JlabopaTtopHblie paboThl,

KoHTponbHas pabota Ne 1

OCHOBBI XMMUYECKON KomnnekTt TectoB Ne 1,

5 | KWHETUKM M KaTanusa OriK-6 OrK 6.1-6.2 JlTabopaTtopHbie paboTsl,
MK-1 MK1.1-1.2 P
edepat Ne 1

PaBHoBecHble Komnnekt TectoB Ne 2,

npouecckl B pacTBopax JTabopaTtopHblie paboThl,
6 3IEeKTPOnNTOB. OnK-3 OrK 3.1-3.2 KoHTponbHas paboTa Ne 2,

NnK1.1-1.2 Pedepat Ne 2,
KypcoBas pabota



http://www.lib.vsu.ru/elib/texts/method/vsu/m10-03.pdf
http://www.lib.vsu.ru/elib/texts/method/vsu/m10-04.pdf
https://edu.vsu.ru/
https://mooc.vsu.ru/

HanmeHoBaHue UHankaTop(bl
.2\1/?1 pasgena gUCLMNINHGI Ki“&g?;?” ﬂ(ﬂ:TM)KeIE)ISIH) OueHouHble cpeacTaa
(moayns) KOMMEeTEHLUN
MOHHBIN TpaHCnopT B OnK 3.1-3.2 KomnnekTt TectoB Ne 2,
; | pacTBopax OrK-3 K 1 i-l 2 JlabopaTtopHbie paboTsl,
3MEKTPONNTOB. MK-1 B KoHTponbHas paboTa Ne 2
KypcoBas paboTta
TepmoanHamuvka onK 1.1-1.3 KomnnekT TectoB Ne 2,
g | reTeporeHHbIx OrK-1 MK 1 112 JlabopaTtopHbie paboTsl,
3MNEKTPOAHbLIX CUCTEM. MK-1 T KoHTponbHas paboTa Ne 2
KypcoBas paboTta
KnHeTurka anekTpoaHbIX Komnnekt TectoB Ne 2,
npoLeccoB. OrlK-2 OrK2.1-2.4 JTabopaTtopHble paboThl,
9 | OnekTpoxmmnyeckas Or1K-6 OrnK6.1-6.2 KoHTponbHas paboTa Ne 2,
KOppo3uns MeTansos. MK-1 MK1.1-1.2 Pedepat Ne 2
KypcoBas paboTa

[MpomexxyTouHas aTTecTauus
POpMbI KOHTPONSA — 3a4eT, IK3aMeH

KomnnekT TectoB Ne 1,
Komnnekt TectoB Ne 2,
Komnnekt KM Ne 1, Komnnekt KMM Ne 2

20. TvnoBble OLUEHOYHble cpeAcTBa M MeToOMYEeCKMe MaTepuanbl, onpegensilouume

npoueaypbl oueHnBaHunsA

20.1 TeKywWwMn KOHTPOSIb yCNeBaeMoCTH

TeKyLLl,aFI atrectauna nposBoanUTCA B COOTBETCTBUN C [NonoxeHnem o TeKyLLI,eI7I atrectaunm

obyyalowmxcss no  nporpaMmmam

BbiCLLUEro

obpasoBaHusi  BopoHexcKkoro  rocyaapCTBEHHOro

yHuBepcuTeTa. Tekyllas aTTectaumsa npoBoaMTCs B hopmax: YCTHOro onpoca (MHAuBMAYyanbHbIN Onpoc,
poHTanbHas Gecefda); MUCbMEHHbIX PaboT (KOHTpONbHble paboTbl U pedepaTbl); TECTUPOBAHUS;
OLLEHKM pe3yrbTaToB NPaKTU4ECKON AeATenbHOCTU (nabopaTopHble paboThbl).

KoHTponb ycneBaemocTy No ANCLUMMNIIMHE OCYLLECTBIIAETCS C NMOMOLLBHO CrieayHLLIMX OLEHOYHbIX

CPeacTB:

MpuMepbl TecTOBbLIX 3a4aHUN

Hanpagsnenne moarotosku / crienpanbHocTh 04.03.01 - Xumus

Jucuumnaa Ousnyeckass XUMHUS
dopma 00ydeHus ouHast

Bun xonTpons rect

Bun arrectaunu texymias

a) B H30TEPMHUYCCKOM
0) B U30XOPHOM

KomnnekTt TectoB Ne 1

YTBEPXJIAIO

3aBenyromuit kadeapoit

(bU3HIECKON XUMHUN

II.X.H., IOII. 0.A. Kozanepos
. .2024

KonTpoJibHo-u3MepHuTeIbHbIH MaTepua Ne 1
1. B KakoM #3 MpoIeccoB padoTa pacIInpeHUs HACATFHOTO ra3 Oy et Oosblie:

B) B H300apHOM

T) B a1uabaTHIeCKOM

2. TemnoBble S(bd)el(TLI XUMHUYCCKUX peaKL[I/Iﬁ IpH MOCTOSTHHOM JIaBJICHUH U TOCTOAHHOM oObeme:

a) epBBI MEHBIIIE BTOPOTO
0) epBBIil 0OJBIIE BTOPOTO

B) OHH PaBHBI MEXAY cOOOH
T) BO3MO>KHBI BCE BAPHAHTEI

3. DHrambInus XMMHYECKOH PEaKIHX paBHA €€ TeIUIOTE P MOCTOSHCTBE:
a)V,T B) MHBIC N1apaMETPhl U UX COYETaHUA
0)P, T ') HUKOTJ]a HE paBHA

4. Ortnouenue Cp/Cy Beerma:



a) 0oJIbIIe eIUHUIIBI B) PaBHO CIMHUIIC
0) MEHbIIE eIMHULIBI T') CTPEMHUTCS K HYJIIO

5. TemnoBoit 3 GEeKT XUMUIECKOH PEaKIIH C POCTOM TEMIepaTyphl:
a) Bcerza IOBBIIIACTCS B) HE U3MEHSETCA
0) Bcerna yObIBaeT T') MOXKET KaK TOBBIIIATHCS, TaK U YOBIBATh

6. JInst HEeKOTOPOI COJIH DHEPTHsl Pa3pyLICHUs KPUCTAUTNUESCKOM PEIIeTKH OOJIbIe, YeM CyMMapHasi TeIUIOTa COJIbBATalluk KaTHOHA
aHHOHa (110 MOAYJI0). DTO 0003HAYAET, YTO MPOIIECC PACTBOPEHHS COJIH:
a) SK30TepPMHUUYCH B) TEIUIOBOM 3()(EKT OTCYTCTBYET
0) SHAOTEpMHUUYCH T') BO3MOXHBI BCE BApUAHThI

7. Tlouemy TerioTa HEUTPAIM3ALMU CHIILHBIX KUCIIOT OJIMHAKOBA, HO OTJIMYAETCS OT TEIJIOThI HEUTpannu3auuu ciaadbix KUCIOT?
Pa3BepHyTsblil oTBET:

[Ipenonasarens K.X.H., fou. C.H. I'pymmeBckas

YTBEPXJIAIO

3aBenyromuii kadeapoii

(uzngecKol XUMHU

II.X.H., JIOII. 0O.A. Kozanepos
_ . .2024

Hanpasnenue noarorosku / cienpansHocTs 04.03.01 - Xumus
Juciumnnna Ousndeckast XUMUs

®dopma 00ydeHuUs ouHast

Bun xonTpons rect

Bup arrecranun Texymas

KonTpoJibHO-u3MepHuTebHBIH MaTepua Ne 2

1. DHTpOIHS CaMOIPOU3BOJILHOTO HPOIiecca B N30JIMPOBAHHON CHCTEMeE:
a) MOBBIIIAETCS B) HE HU3MEHSIETCS
0) yObIBaeT T') BO3MOXKHBI BCE BApUAHTHI

2. TIpy M30TEPMHUYECKOM CMEIICHUH I'a30B SHTPOIIHS:
a) TIOBBIIIAETCS B) HE H3MEHSETCS
0) yObIBaer T') BO3MOXKHBI BCE BapUAHThI

3. CpaBuuTe MeXIy co00i 3HAYCHHsS: SHTPONHUS | MOJb KPHCTAIUIHYECKOTo BeliecTBa (SKp) M SHTpOHHS | MOIb ero mapoB HpH TOU ke
Temmeparype (Sm):
a) Skp > S B) Skp = S
6) Skp < S T') BO3MOXKHBI BCE BApHAHTEI

4. O BO3MOXXHOCTH NPOTEKaHUsI XUMUYECKOH peakIuu B 3aKphIToi cucteme mpu P;T = Const crieyer cyanTs 1Mo 3HaKy H3MEHEHHUS:
a) SBHTPOIHNHU B) sHepruu ['nb6ca
0) PHTAIBIHH r) sHepruu [ enbMronsia

5. Oueprus ['enpMronpna B X04e CaMONPOU3BOIBHON XUMHYECKOH PEAKIUH MIPH IOCTOSHCTBE €CTECTBEHHBIX APaMETPOB:
a) TIOBBIIIACTCS;
0) yObIBaer;
B) HE H3MCHACTCS.

6. IIpu MOCTOSIHCTBE KaKUX MapaMeTpoB YObUIb SHTAJIBIINKM XUMUYECKOIl peaKkluy paBHa ee MaKCUMalIbHOM MOJIe3HOU paboTe:
a)V,S B) MHBIE ITAPAMETPHI U UX COUCTAHUS

6)P, S T) HAKOTJIa HE paBHa

7. B 4eM cXOICTBO M Pa3IMIMs MOHIATHI: (YHKIUS COCTOSHUS, XapaKTepUCTHUEeCKas (DYHKIIHS, TEPMOIMHAMUIECKHI TOTSHIHAN?
Pa3BepHyThIil OTBET:

[Ipenonasarens K.X.H., fou. C.H. I'pymeBckas



Hanpasnenue moarotoBku / crenuansHOcTh 04.03.01 - Xumus

Jucummmnaa Ou3nygeckast XUMHAS
dopma 00yueHUs ouHas

Bun xoHTposs tect

Bun atrectanuu texymias

KoHTpoJibHO-u3MepuTenbHblil MaTepuan Ne 3

1. CTaHgapTHBIA XUMUYECKUI TTOTEHIMAT KOMIIOHEHTA ONPEeAesIeTCs:

a) Temreparypoii T;
0) naBienuem P;

B) aKTUBHOCTBIO (KOHIICHTpALIUEH);
T) COYCTAaHHEM 3THX ITapaMeTPOB.

2. B mponiecce ocMoca depes MoTyNnpoHUIIaeMy 0 MEMOpaHy NPOHHUKAeT:
a) paCTBOPEHHOE BEIECTBO;

0) pacTBOpHTEIH;
B) PacTBOp.

II.X.H., JIOII.
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3. Kak u3MeHsSeTCS XMMHYECKHI MOTCHIUAJI KOMIIOHEHTAa B IPOLECCE CAaMOIIPOU3BOJIBHOTO II€pEeXoJa U3 OJHOM (1)8.31)1 B pYryro B

reTeporeHHo cucreme:
a) MOBBILIACTCS,
0) yObIBaeT;
B) HE U3MEHSETCS.

4. B xakom ClIy4ac paCTBOPHUMOCTD Ira3a B )KUJAKOCTHU OoJIbIIe:

a) B HJICAIbHOM PacTBOPE;

6) IIpH MOJIOKHUTCIIBHBIX OTKIIOHEHHUAX OT UACAIIbHOCTH,
B) Py OTPULATECIIbHBIX OTKIIOHEHUAX OT UACAJIbHOCTH.

5. Hust pactBopa BemectBa A B pactBopurenie B Bepen 3akon 'enpu. Kak cBsizaHbl MexIy cOO0 CTaHIAPTHBIE XUMUYECKHE MOTEHIIHAIIBI

BEIIECTBA A B TIAPOBOM U KHUIKOMH (azax?
B) p(A) = w(B)
') BO3MOKHBI JIFOOBIE COOTHOIIIEHHUS B 3aBUCHMOCTH OT yCJIOBUI

a) p(A) > u(B)
6) W(A) < u(B)

6. Ha AuarpaMme COCTOAHUSA TEMIIEpAaTypa-CcoCTaB IIByXKOMHOHeHTHOﬁ CHUCTEMBI UMCIOTCA TOYKH, IJISI KOTOPBIX CTECIICHb CB060,I(I)I paBHa

nByM. Kakomy 4ucity paBHOBECHBIX (a3 OHa OTBEYaeT:

a) I; 0)2;

B)3;

r) 4.

7. Ilouemy kpuBas cyOmumauuu Ha P-T nuarpamme OJHOKOMIIOHEHTHOW CHCTEMBI BCETAA XapaKTEPU3YeTCs OOJBIIUM HAKIOHOM, YeM

KpHBasi HCTIApEHHUS?
Pa3BepHyTbIif OTBET:

IIpenonasarens

K.X.H., to11. C.H. I'pymeBckas
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KonTpobHo-u3MepHuTeabHbIH MaTepua Ne 4

1. Kaxk sHeprus ['m66ca XuMmaecKkoit peakiini H3MEHSIETCA C POCTOM aKTUBHOCTH (KOHIIEHTPAIINH ) HCXOTHBIX BEIIECTB:

a) TMOBBIIIACTCS;
0) yObIBaer;
B) HE U3MEHSETCS
I') MOXKET MEHSTBCS CJIOKHBIM 00pa3oM.

2. Kax sHeprus 'n60ca XuMH4IeCKON peakIuy H3MEHSETCSI C POCTOM TeMIIepaTyphL:
a) TIOBBIIIASTCS;
0) yObIBacr;
B) HE U3MEHSeTCS;
T) MOXET MEHATHCS CIIOKHBIM 00pazoM.

3. KoHcraHTa paBHOBECHS XUMHUECKOH PEaKIUU C POCTOM TEPMOJMHAMUYECKON aKTUBHOCTH UCXOAHBIX BEIECTB!
a) TIOBBIIIACTCS;
0) yObIBaeT;
B) HE U3MEHSCTCS
T') BO3MOXHBI JIFOOBIC BapHAHTEL.

4. KoHcTaHTa paBHOBECHS XMMUYECKO# PEaKIUi U3MEHSIETCS C POCTOM TEMIIEPATYPBL:
a) TIOBBIIIACTCS;
0) yObIBaeT;
B) HE H3MCHSICTCS,
T) BO3MOKHBI JIFOObIC BAPHUAHTHIL.

5. C pocToM KOHIIEHTpAllH PEareHTOB PaBHOBECHBIN BBIXOJ HPOAYKTOB XUMHIECKOH peaKIyu:
a) MOBBIIIACTCS;
0) yObIBaer;
B) HE U3MEHACTCA.

6. C yBenmm4yeHUEM JaBlIeHHs PaBHOBECHBII BBIXOJ POXYKTOB XUMHYECKOH PeaKInu:
a) MOBBILIACTCS,
0) cHIKaeTCs;
B) HE MEHSETCH;
r) MeHseTcs 0oJiee CIOKHBIM 00pa3oM.

7. Bcerna nu cyliecTByeT pa3inyue MeX1y KOHCTAaHTaMU paBHOBECHS K p H KC ?

Pa3BepHyTbIil OTBET:

(uzngecKol XUMHUN
O.A. Ko3anepos
_ . .2024

[IpenogaBarens K.X.H., fou. C.H. I'pymesckas
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1. 11 caMOIPOM3BOJIBHOTO TEUCHHS XMMHYECKOH PEaKIMM HEOOXOAMMO, YTOOBI MPOU3BEACHHE XMMHYECKOTO CPOACTBA A M CKOPOCTH
peaxiuu V ObLIo:

a) paBHO HYJIIO

0) GosbIre HyIs

B) MEHBILIE HYJIs

I) OTJIMYHO OT HyJIs

2. DHeprust akTUBALUKA XUMUYECKOH PEeaKklui C POCTOM TeMIIepaTyphl:
a) BCEr/a IOBbIIIAETCS
0) Bceraa yobIBaeT
B) HE U3MEHSETCS
T) MOXET MEHSTHCS 60Iee CIIOKHBIM 00pa3oM

3. CKOpOCTh XUMUYECKOH Peakiuy IPH yBEINICHUHU €€ SJHSPTUH aKTUBALHH:
a) TIOBBIIIIACTCS
0) yObIBaeT
B) HE U3MEHSETCS
T') BO3MOXKHBI BCE BapUAHThI

4. Xumudeckast peakiusi POTEKaeT Yepe3 MmociieioBaTeNnbHbie ctagun. CKOpOCTh PEakiuy B LEJIOM OTIPEIENAETCS apaMeTpaMu:
a) caMoil OBICTPOH cTaxuu
0) caMoif MeIIeHHOH cTaTui
B) HE 3aBHMCHT OT IAPAMETPOB OTAENbHBIX CTa Ul
I') 3aBHCHT OT ApaMETPOB BCEX CTAIHIA

5. Xumuueckas peakiys NpoTeKaeT uepe3 napauiensHele craaud. CKOpOoCTh peakiny B LIEJIOM OINPEeeieTCs napaMeTpaMHu:
a) caMoit OBICTPOH cTaTuu
0) caMoit MeIJICHHOM CTauu
B) HE 3aBHCHUT OT [1apaMETPOB OTACIBbHBIX CTaANH
T) 3aBHUCHT OT IIAPaMETPOB BCEX CTanMit

7. MoeT I HOPSAOK PEaKIUU OBITh HyJIEBBIM, APOOHBIM, OTPULIATEIEHBIM?
Pa3BepHyTbIif OTBET:

[IpenonaBarens K.X.H., no11. C.H. I'pymeBckas
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1. Kakoe u3 yTBep>kJeHUIl HEBEpHO:

a) BHyTPEHHHUII NOTEeHIMAI (ha3bl CyMMHUPYETCSI U3 BHEIITHETO M IIOBEPXHOCTHOTO;

0) BHeNIHMIT HoTeHIHAI (ha3sl CyMMUPYETCsl U3 BHYTPEHHETO U [ aabBaHM-TIOTeHNMaa Ha TpaHuIe ¢as;

B) FaﬂbBaHH'HOTeHHHaH Ha rpaHuue (1)3.3 CYMMHUPYETCS U3 BOJ'lea-l'IOTCHLIPIaHa U CKayKa ABYX IOBEPXHOCTHBIX NOTCHIUAIOB.
2. Kakast 3 siueek Uil OIpeIeICHUs] YHCeN MepeHoca HOHOB MeTonoM [urropda obs3arensHO TpeOyeT —OmpeneseHUs] NpOIyIeHHOTO
ANIEKTPUIECKOTO 3apsiaa:

a) ¢ Cu-anoznom u Pt-katomiom;

6) ¢ Pt-anozom u Pt-xatonom;

B) 00¢;

T) HE OJHA HE TpedyeT.
3. B cosbBaTHOIT 0001I04YKE KAaKOTO U3 IBYX HMOHOB C Z1 =Z2 COAEPXKHUTCS OOJIBbIIEe YHCIO MOJIEKYJ PaCTBOPHUTENIS:

a) y MOoHa ¢ OOJBIIUM KPUCTAIUIOXUMHYECKUM PainyCcoM;

0) y MOHA C MEHBIINM KPHCTAJULIOXUMHUIECKIM PajIIyCcoM;

B) HE 3aBHCHUT OT pa3Mepa HOHa.
4. Kakoe u3 yTBep»XIEeHHUI BEpHOE:

a) IBOWHOI! AIIEKTPUYECKHH CITOH BO3HHUKAET M3-3a IOSBJICHHMS [ anbBaHU-TIOTEHIMANA Ha TpaHuIe ¢as;

6) ['aypBaHU-IOTCHIMAT BO3HUKAET B XO/I€ MPOCTPAHCTBEHHOTO pa3/IelIeHUs DIIEKTPUISCKHX 3apsiIoB Ha rpanulie ¢as;

B) 00a BEpHBL.
5. TIpomecc 3MEeKTPOIUTUYSCKOH AUCCOLMALUK COJNM OMUCHIBaeTCs ypaBHeHHeM:  KA=v:K*+v_AZ" Kakas Tepmoannammueckas
AKTHBHOCTH MOJKET OBITh OIlCHEHA SKCIIEPUMEHTAIBHO:

a) conu (a»);

0) cpenHe-uoHHas (ax);

B) KaTHOHa (a+) WM aHuoHa (a-).
6. Kakas n3 cucrem npencraBisieT paBHOBECHBIH OKHCIHTEIFHO-BOCCTAHOBHTEIIBHBIIN AIIEKTPO:

a) Cu | Cu*, Cu?*;

0) Pt | Cu*; Cu?*;

B) Pt| Ag*, Cu?.
7. B Teopun [lebas-Xiokkens cpeiHe-HOHHOTO Ko3(h@HIMEHTa aKTUBHOCTH pa3Mep "HOHHOH aTmochepsl" (mebaeBckuil paamyc
9KPAHHPOBAHHS) C POCTOM KOHIIEHTPAIINU HOHOB:

a) rajaer;

0) pacrer;

B) HE U3MEHSIETCS.

8. Hanpsoxenue nenu Mi | L1 || L2 | M2 6onbiue Hyist, a nenu Mz | Lz || L1 | M1 menbuie Hyssa. Kakas u3 uerneii 3anicana BepHO:
a) TepBasi;
0) BTOpAsE;
B) HH OJTHA.
9. TIpu 298 K nonnble npousseieHns Boabl 1 3TiiioBoro cnupta Kw(H20)=10"1* u Kw(C2HsO0H)=10%. B HeliTpanbHOM BOJHOM H
3TaHOJIBHOM PAaCTBOPAX OJWHAKOBOW KOHIEHTPALINH KaKOW-THO0 CUIIBHOU COH:
a) pH(H20)>pH(C2HsOH);
6) pH(H20)<pH(C2HsOH);
B) pH(H20)=pH(C2Hs0H);
10. Kaxoe n3 ciepyromux BeIpaXeHUil He sBisieTcs ypaBHeHHeM ['no6ca-I'ensmroba:

a) AH=AG-TAS: 6) AH= —zFE+zFT( dE ) - B) 06a.
dT ),

11. MonsipHast >I€KTPOIIPOBOJHOCT PACTBOPA AIEKTPOINTA YBEIUUYUBACTCS C POCTOM TEMIIEpaTyphl. DT0 00yCIOBICHO INIaBHBIM 00pa3oM:
a) U3MCHEHUEM MEXaHN3Ma IEPEeHOCca HOHOB;
0) CHI)KEHHEM KHHEMaTHYECKOM BA3KOCTH;
B) U3MEHCHUEM IHAIEKTPHICCKOM IPOHUIIAEMOCTH.
12. Tok o6mena siexTpoxumudeckoin OX,Red-peaxumu:
a)He 3aBUCHUT OT aKTHBHOCTEH PearcHTOB;
0) 3aBUCHT OT aKTUBHOCTH 00OUX PEarcHTOB;
B) 3aBHCHUT OT aKTHBHOCTH JIMIIIb OJJHOTO U3 PECarcHTOB.

Ipenopasarens A.x.H., gou. O.A. Kosagepos
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1. KOHCTaHTa ¥ CTENEHD AUCCOLMALUHI SIEKTPOINTHIECKON JUCCOLMALIMH ¢1a00T0 3IEKTPOINTA CBA3aHbl cooTHomenuem: K=a?C/(1-a). Ilo
Mepe pocta KoHLeHTpaluu pactBopa C 4ro npousoiiger ¢ K:
a) YBEIMYHUTCS; 0) YMCHBIIIUTCS; B) HE U3MEHUTCHI.

2. TIpu nudpdy3um KaTHOHA M AHMOHA B BOJJHOM PAaCTBOPE CHIILHOTO 3JIEKTPOJIUTA CKOPOCTH JIBHKCHHUS HOHOB OYEHb OBICTPO
BBIPAaBHHUBAIOTCS. DTO CBSI3aHO:
a) ¢ BeIpaBHUBaHUEM K03 dunnenToB quddy3nuu HOHOB,
0) c BEIpaBHUBaHHEM HX KO3 QUIIMEHTOB TpeHUs;
B) C HAJIO)KEHHEM MHUTPAMOHHOTO ITOTOKA, BEI3BAHHOTO IPaJNeHTOM I GYy3HOHHOTO NMOTEeHIHANA, Ha i} (y3MOHHEIH ITOTOK;
r) ¢ 00pa30oBaHNEM HOHHBIX TBOWHHUKOB.
3. B kakux pacroputeissix nousl H3O* u OH™ He 061ajatoT aHOMaJIbHO BBICOKOM 3JIEKTPOIPOBOIHOCTBIO:

a) IPOTOQUIBHBIX; 0) IPOTOTCHHBIX; B) allpOTOHHBIX.
4. Bo3HHUKAaeT JI1 JBOWHOH 3IEKTPUYECKUH CI0I Ha TpaHMLIE IUTATHHBI ¢ a0COIIOTHO YUCTOM BOJIOM:
a) 1a; 0) HerT; B) BO3HHKAET, HO OBICTPO HCYE3aET.

5. Kaxoii u3 mapamMeTpoB rupaTaiyy OTAEIBHOTO HOHA MOXKET OBITh OMPEeCH IKCIIEPUMEHTAIBHO:
a) peanbHas TEIUIOTa THIPATAIINY;
0) XMMHYECKas TeIIOTa THpaTaIyy;
B) HH OJIMH.
6. [ToTeHIran Kakoro U3 AEKTPOAOB He 3aBUCHT OT pH cpexsr:
a) BOJIOPOJTHOTO;
0) XUHTUIPOHHOTO;
B) KaJIOMEJIbHOI'O;
T') CTEKJISTHHOTO.
7. Kakoe u3 ycioBuii BEIOOpa CTAaHIAPTHOTO COCTOSHHUS ISl KOMIIOHEHTOB PacTBOPa JIEKTPOJIUTA SIBISICTCS BEPHBIM:

0 0 0 0 0 0
a)a3¢a+:a_; 6)33:a+¢a_;
0 0 0 0 0 0
Ay =a, =a_; nas #a,  #a_.
8. Ha ocHOBe KaKoro coeTMHEeHUsI MOXKET OBITh H3roToBJIeH 3tekTpox |l poxa, odpatumelii mo nonam Br:
a) LiBr; 6) KBr; B) AgBr.
9. lns pactBopa 1 mons/n Na2SOs + 1 monbe/n H2SO4 nonHas cuia pasHa:
a) 4 MoJIB/11; 0) 5 Monb/1; B) 6 MOJIB/II.

10. Kakoe u3 BI)Ipa)KeHI/Iﬁ JacT BEJINYUHY raJ'H)BaHI/I-HOTeHHI/IaJ'Ia Ha rpaHune (1)83, €CITM Ha Hell uiet QJICKTPOXUMHYICCKAA pCAKIUsA:

1 ~ ~ o
a) Garp :_;[Z(Hivi)ﬁ_zi:(“ivi) :| 6) 84/p :—é Z(Hivi)ﬁ _Z(uivi)a

1 B
_ ~ ~ o
B 8u/p =70 2 ()" =)
ZF i i
11. CraHaapTHBIHA SJICKTPOIHBIH OTEHIMAI BOAOPOJHOTO 3JIEKTPO/IA MOJIAraloT PAaBHBIM HYJIO MPH:

a) T=0K 6) T=298 K B) mo0bIX T.

12. Y nenbHas 31eKTPOIPOBOAHOCTD BOJHOTO PACTBOPA CHIIBHOTO 3JIEKTPOJINTA C POCTOM €ro KOHLEHTPALMH BHAYase PacTeT, a 3aTeM
cHIKaercs. [10sBlIeHNE y4acTKa CHIKEHHsT 00YyCIIOBIICHO:

a) I3MEHEHNEM MeXaHN3Ma MHTPALIOHHOTO IEPEHOCa;
0) I3MECHEHHNEM YHCIia HOCUTENeH 3apsaaa;

B) HapacTaromM BIUSTHUEM MEKMNOHHBIX BSaHMOHeﬁCTBHﬁ.

Ipenopasarens A.x.H., gou. O.A. Kosagepos
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1. DHeprus Kakoro M3 MEXYaCTUYHBIX B3aHMMOAEHCTBHH B pacTBOpe 3JIEKTPOJHTa HauOolee PEe3KO 3aBUCHT OT PACCTOSIHUS MEXTY
JaCTHI[AMHU:

a) TUTOJIb-TUIOJIBHOTO;
0) HOH-UIIOJIBHOTO;
B) HOH-HOHHHOTO.
2. VloH-noHHOE B3auMojeicTBre npu An(dy3ur HOHOB B PACTBOPE DICKTPOJIHUTA:

a) TIPOSIBIIIETCS CHIIbHEE, YeM IIPH MUTPALHH;
0) nposiBisieTcs ciaabee, UeM IIPU MUTPALMU;
B) BOOOIIE HE UTPAET POIIH.
3. PaznuyaroTcs I HANPSDKEHUS JJIEKTPOXUMHUIECKHX IIeTei:
(-)Pt|M1|L| Mz, Pt(+) u (-) Pt| Mz | Mz1| L | Mg, Pt (+)
a) z1a;
0) HerT;
B) Pa3IM4YaIOTCS 1O 3HAKY, HO HE MO BENUYUHE;
T) pa3JIMIaroTCst KAk 10 3HAKY, TaK U 110 BEJIMYHHE.
4. Paznnune MEXAY XUMHUYECKUM U IJICKTPOXUMUUYCCKUM MMOTCHIIMATIaMU HOHOB i'FO copTa 065133.TCHI)H0 HY>XHO YYUTBIBATh NIPU ONIMCAHUU
PaBHOBECHBIX HPOIECCOB!
a) B 00beMe pacTBOpa JIEKTPOJINTA;
0) Ha TpaHUIle pa3ela MPoBOAAIHNX (a3;
B) B 000WX CITyJasix.
5. DnextponoM I pona sBinsercs:
a) Ag| AgCl|Cl—; 6)H"|Hz; B) Ag" | Ag; r) Cu?* | Cu*.
6. KonppnumeHT akTHBHOCTH HOHA € POCTOM €ro KOHIIEHTPAIUU B PaCTBOPE:
a) Bceryia MOBBIIIASTCS;
0) Bcerna yOwIBaer;
B) HE H3MEHSETCS;
T) CHIDKAeTCs, a 3aTeM BO3pacTaer.
7. CpenHsis SHepTHs KaKuX B3aUMOJICHCTBUH SBIsIeTCS 00BEKTOM pacdera B Teopun Jlebast- X oKKes:
a) MOH-UOHHBIX; 0) HOH-IUTIOJBHBIX; B) JIUIIOJIb-AMIIOJIbHBIX.
8. Bydepusm nelicTBuemM o01amaeT cMech OKcaaTa KaJms C
a) COJISTHOM KUCIIOTOI; 0) TUMOHHOU KHCIIOTOM;
B) LIIaBEJIEBOM KUCIIOTOI; T') YKCYCHOM KHUCIIOTOM.
9. B peaxuuu nporomutraeckoro pasHoBecuss CH3COOH+H2F2 = CH3COOH;2™ + HF2~ pouss kucioT urpatot:

a) CH3COOH u HaF>;
6) CH3COOHz u CH3COOH,;
B) H2F2 u CH3COOH;;
r) HoFo u HF2 .
10. B 0OCHOBHOM ypaBHEHHH 3JIEKTPOXUMHUECKOM TEPMOIMHAMUKY Il HATPSHKEHUS TallbBaHUUECKOH 1ieru BennurHa AG MpeJcTaBIser:

a) cBOOOIHYTO SHepruto [ Mb6ca aHOIHO peakIny;

0) cBoOoHYIO 3HEpriro ['MO0Oca KaToHO peakuu;

B) CBOOOIHYI0 Hepruio ['n66ca OpyTTO-XUMHUUECKOW peaKIuu.
11. CupHO pa30aBiieHHBIE BOAHBIC PACTBOPHI CIAOBIX KUCIOT (KOHCTAaHTHI auccormanun Ki m K2) uMeror omHy W Ty ke MOJSPHYIO
koHueHTpauuto. Eciiu Ki>Ko, to:

a) pH1>pHz; 6) pHi<pHz; B) pH1=pHy;
12. Hampsixenue nerm Cu / Cu?* / Hg(Cu), Cu:
a) TIOJIOXKUTEIBHO; 0) oTpHLIATENHHO; B) PaBHO HYJIIO.

Ipenopasarens A.x.H., gpou. O.A. Kosagepos
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1. KoHcTaHTa rHApOIIM3a CONH ClIab0H KMCIOTHI M CHIIBHOTO OCHOBAHHSI OIMCHIBACTCS COOTHOLICHUEM:
a) Kr=Kw/Kucc;
6) Kr=Kw-Knucc;
B) Kr= Knancc/ Kw;
2. IIpy IOMOIIM KaKOTO 3IEKTPOAA HENlb3s MOTEHIMOMETPHIECKH OIPEeeIUTh KoHIeHTparmio pactsopa HCI :
a) CTEKIISTHHOTO;
0) XUHTHAPOHHOTO;
B) PTYTHOCYJIb()ATHOTO.

YTBEPXIAIO
3aBenyromuii kadeapoii
(uzngecKol XUMHUN
O.A. Ko3anepos

_ . .2024

3. CrannapTHas MIOTHOCTh TOKa OGMeHa 1) 1BYX PasHBIX HOHHO-METALIHYECKUX dIeKTPosIoB pasa 1073 A/em? u 10% A/em?. Kaxoii n3 otix

3NEKTPOIOB XapaKTEePU3yeTCs MOBBIIIEHHBIM MOIIPU3AIMOHHBIM CONPOTUBICHUEM CTaIUH MEPEX0/a 3apsiia:

a) ¢ HuskuM 1 ; 0) c BeIcokuM 1) ; B) He 3aBHCHT OT 1.
4. TosiBneHNe ABOMHOTO HIEKTPHYECKOTO CJI0S Ha TPAHULIE pa3fena MeTaul- BOAHBINA PACTBOP MEKTPOIIHTA 00y CIOBICHO:
a) pacTBOPEHHUEM METaILIa; 6) amcopOueii HOHHBIX KOMIIOHEHTOB PacTBOPa;
B) afcopOuueil MOJIeKyI BOJbL; r) BCEMH 3THMH MPUYHHAMH.

5. UeM NpUHUMIHATBHO OTIMYAIOTCS XUMUYECKUE LIEIH OT KOHIICHTPAIIMOHHBIX:
a) HAJTMYUEM WM OTCYTCTBHEM CKadKa IMOTEHIIMAaIa Ha TPaHUIIe pa3jielia pacTBOPOB;
0) XapakTepoM TeMIIepaTypHOI 3aBHCUMOCTH HAMTPSHKCHHUS 1ICTTH;
B) pa3IM4reM METAJUIOB aHO/A U KaTO/a;
T) HOPSIIKOM 3aITFCH 3JIEMCHTOB LICTIH.
6. K xakoMy THITy TOTEHLIMAJIOB OTHOCHUTCS MOTeHIMaN JloHHaHA:
a) BompTa-norenmuair;
0) [abBaHK-TIOTCHITNAT,
B) 9JIEKTPOAHBIN MTOTECHIHAT;
T') peabHBIN MOTCHIIHAI.

7. DbdexThl 2MeKTPOPOPETHUESCKOTO H PENAKCAIMOHHOTO TOPMOXEHHUS NP MHUIPALMH HOHOB B PAcTBOPE BJIEKTPOJIUTA C POCTOM €ro

KOHIICHTPAIIUH:
a) HApaCTaloT;
0) CHIDKAIOTCS;
B) KOMIICHCUPYIOT APYT IpyTa.

8. Ha xaTomHO# moNsipU3aliMOHHOM KPHUBOIl HEMOABMYKHOTO AJIEKTpoia oOHapyskeHa 00J1acTh OTHOCUTENIBHOM HE3aBUCUMOCTH TUIOTHOCTH
TOKa OT HEePEHANpPSDKEHIS, IPHYeM BpaleHUe 1eKTPOo/a MPUBOJNUT K POCTY IIIOTHOCTH ToKa. KMHeTHKa KaTOIHOHN peakiuu:

a) tuddysnonnas;
0) >IEKTPOXMMHUYECKAs;
B) XUMHYECKAsT;
T') KpUCTaJUIN3alOHHAS.
9. Ilo mMepe Hacwimenus BoaHoro pactopa KCl kuciopogoM ckopocTs KOPPO3HH MEAH:
a) He MEHseTCs; 0) pacrer; B) Ia/IaeT.

10. Ilpasuno Kombpaymra A o=V +A i +Vv _A_ MPUMEHSETCS K PACTBOPAM CHIIBHBIX 3JEKTPOJIUTOB:

a) MoOBIX KOHLIEHTPALUH;
0) pa30aBJCHHBIM;
B) KOHIIEHTPUPOBAHHBIM.
11. K kakomy Trmy ¢pusndeckux memneit ornocurces uerb (—)Pt, Cuiy | Cu* | Cuoo), Pt (+):
a) TpaBUTAIIMOHHAS;
0) ayutoTpOIHAS;
B) KpHCTALIOTpaduIecKast.
12. Dddext dDapaznes B cnadbIX MEKTPOINTAX 00YCIOBICH:
a) U3MEHEHHEM TIOJBH)KHOCTH HOHOB C HAIPSKEHHOCTBIO 3JIEKTPUYECKOTO OIS,
0) M3MEHEHHEM CTEIIeHH AUCCOLHUAINH C HAIPSDKCHHOCTBIO OIS,
B) M3MECHEHHEM IOJIB)KHOCTH HOHOB C 4aCTOTOH IIEPEMEHHOTO TOKa;
I') H3MEHEHHEM CTETICHH THCCOLMAIMH C YaCTOTOH TOKa.

Ipenopasarens A.x.H., gou. O.A. Kosagepos



Mpumepbl 3agaHUn ANA KOHTPONbHLIX paboT
KoHTponbHasa paboTta Ne 1
1. HaliTu cTaHmapTHYIO MOJISIPHYIO SHTAJIBIINIO 00pa30BaHUs aMMHaKa Ha OCHOBAHUU JTAHHBIX O
peaxIusx B ra3oBoi ¢ase:

a) 2H,+0,=2H,0, A H,y,,=-57168%;

Mone !

6) ANH,+30,=6H,0+2N,, A H,, =-1530,26%x

Mmonw "

2. Okecun prytu nuccouuupyet no peakiuu 2HgO(TB.) = 2Hg(r.) + O2(1.). IIpu 693 K nasnenue
nuccoranuy papHo 51596 Ia, a mpu 723 K — 107991 Ila. Paccunrtath: 1) KOHCTAaHTBI paBHOBECHS MPHU
3TUX TEMIepaTypax; 2) sHTanbnuio aucconuranuu 1 mons HgO.

KoHTponbHasa paboTta Ne 2
1. Ilpenenbhas mojspHas snaekTpornpoBoaHocTh pactBopa KCIOs mpum 18°C  cocraBisier
122,7-10* Om *m?mos1p L. Yncio nepeHoca uoHa ClO, paBHO 0,479. Haiitu nnpenenabHbIe JIEKTPUUECKHE

IMOABHUXXHOCTHU HOHOB B paCTBOPC.

0
2. Beruuciuth Es, o,pt

0
0O, ,H,0|Pt

nis peakuuu Oz + 2H30" + 2¢~ = HyO2 + 2H20, ecnu mis peakiwmii O2

=1,229 B: H,0; + 2H;0" + 2¢" = 4H20 Ej\ |, op =1, 776 B.

+4H30" + 4e- = 6H.0 E
Tembl pedepatoB
PedepaT Ne 1

MpUHUMNBI XUMUYECKON KUHETUKN.

deHoMeHonorn4yeckas KuHeTuka.

KuHeTu4ecknin 3akoH AenCTBYHOLLUX MacC.

JlInmnTupytowasa cragus.

KnuHeTuka NpoCTbIX XUMUYECKMX peaKkLnii.

KnHeTunka CrioXHbIX XMMUYECKUX peakumi.

MpuHUMn kBasucTaumoHapHocTn bogeHwTtenHa-CemeHoBa.

3aBMCUMOCTb KOHCTaHTbI CKOPOCTM OT TEMNepaTypbl.

YpaBHeHue AppeHuyca. QHeprna aktmsauuu.

10. NoBepxHOCTb NOTEHUMANLHON SHEPTUN.

11. Teopusi nEpEXOAHOrO COCTOSIHUS.

12. Teopunsa aKTUBMPOBAHHOIO KOMMIIEKCA B NPUMEHEHMM K MOHOMOJIEKYNSIPHLIM PeakLnsam.

13. Peakuun B pacTtBopax.

14. O6wume npuHUMnNbI KaTanusa.

15. F'OMOreHHbI KaTanus.

16. KNCNOTHO-OCHOBHBbIN KaTanus.

17. ABTOKaTanus.

18. leTeporeHHbIN KaTanua.

19. AKTMBHOCTb N CENEKTUBHOCTb KaTanu3aTopos..

20. DHeprng akTmBauumn KatanuTU4ecKnx peakumnin.

21. Teopus mynbtunnetos banaHanHa.

22. Teopus akTuUBHbIX aHcambrnen Kobosesa.

CoNooO~WNE

PedepaT Ne 2
1. MNoHATHE KNCNOThI U OCHOBaHUA B COBPEMEHHOW XUMUN.
2*. Ouccoumaums KUCIOT U OCHOBaHWil B pa3baBneHHbIX BOAHbIX pacTBOpaXx.
3. ConbBaTtauus (ruagpaTaums) n conbBaTHas (rmapaTHas) o6onoyka MoHa.

4* MaTtemaTuyeckuii annapaT Teopun pacTBOPOB CUMbHbIX 31eKTponuToB [lebas—Xokkens.

5. BydhepHble pacTBopbl: knaccudukauusi, ctTabunusmpyemoe 3HadeHne pH, 6ydepHas eMKocTb,
NnpUMeHeHMe.

6. CTyneHyatas guccoumaums KUCNoT B pacTBOpax.

7. CTyneHyaTasi guccoumaums KOMMEKCHbIX COeAMHEHUIA B pacTBopaXx.

8. M'maponus cone: NpUYNHLI, TEPMOANHAMUYECKOE ONUCAHUE, BNUSIHUE pasnnYHbIX (hakTOpPOB.

9. DkcnepumeHTanbHoe onpeaeneHne KOHCTaHT MOHHbLIX PAaBHOBECUIA B pacTBOPaXx.



10. Teopusa KMCNOT U ocHoBaHu BbpéHcTepa-Iloypn n coBpemMeHHas CUHTeTU4eckasi HeopraHudeckas

XUMUS.

11. MNpOTOHHbIE N ANPOTOHHbLIE PACTBOPUTENN B COBPEMEHHOWN XMMUN.

12. CTpoeHue ABOMHOrO anekTpuyeckoro cnos no LUtepHy n no MNpamy.

13. Nony4eHne 1 TpakToBKa 3MeKTPoKanMnNApHbIX KPUBBIX.

14. OCHOBHOe ypaBHEHWE 3NEKTPOXMMUYECKON TEePMOAMHAMUKM W MNPUMEPblI €ro NpakTU4YecKoro
NCMNoNb30BaHUS.

15. MexaHn3mbl U KNHETUYECKME 3aKOHOMEPHOCTU BblAENEHWs] BOLOPOAA Ha pasHbIX MeTannax.
Koppoaus ¢ BogopoaHon genonsapusaumnen.

16. MexaHn3amMbl BOCCTAHOBMNEHWS MOJTEKYNSAPHOrO KACOPOo4a B KUCIbIX U LWESOoYHbIX cpeaax. Kopposus
C KNCMopoaHon aenonsipusaunen.

17. OCHOBHbIE MOMNOXEHUSA 1 BbIBOALI TEOPUN 3aMeANeHHOro nepexona 3apsga. BogopogHoe
nepeHanpsXeHne Ha pTyTHOM 3MeKTpoAe.

18. OCHOBHbIE NONOXEHWS U BbIBOAbI TEOPUN ANPdY3MOHHOro nepeHanpsixeHms. KnHetuka
BOCCTaHOBIIEHUSA MOSIEKYNAPHOIO KACNOpoAa Ha MHEPTHbLIX MeTarnnax.

19*. Knaccuyeckasi n coBpemMeHHasi opMyIMpoBKM NPUHLMNE HE3aBUCMMOTO MPOTEKaHNsS 3MNEKTPOAHBIX
MPOLIECCOB HA CMOXHbIX ANEeKTpoaax.

20. MpocTble 1 CNOXHble ANEKTPOAbI B 3NIEKTPOXUMUMK. DNIEKTPOXMMNYECKNA MEXAHMU3M KOPPO3nK
MeTanmnos.

21. CoBpeMeHHble NpeacTaBneHnsi 0 NAaCCUBHOM COCTOSHUM MeTasnmnos.

22. Koppo3usa MeTannoB B KOHTaKTe.

Mpumeyarue. 3ee3doukoli (¥) ommeyeHbl memMbi MO8bILEHHOU MpyOHOCMU.

20.2 NpomexyToyHana aTrecTaums

lMpomexyToyHas aTTecTaums MNpoBOAUTCA B COOTBETCTBUM C [lONOXEHWEM O MPOMEXYTOYHOM
aTTecTtaumm oby4varoumxcs nNo nporpamMmmam Bbicllero obpasoBaHusi BOpOHEXCKOro rocygapCTBEHHOMO
yHuBepcuteTa. [MpomexyToyHas arttectauus npoBoautcss B dopmax: 3adeTta (3 n 4 cemecTpbl),
3k3ameHa (3 n 4 cemecTpbl), KypcoBor paboTkl (4 cemecTp).

KoHTpornb ycnesaemMocTv No AUCUMNIIMHE Ha 3a4eTe OCYLLEeCTBSeTCS NO pesynbraTtam TekyLlen
aTTecTtaumm, ecrniv 3agaHus TeKyllew aTtrecTauumn BbIMNONHEHbl HE MeHee, 4yeM Ha 75 %. B cnydae
OTCYTCTBUSA YOOBMETBOPUTESNbHBIX pe3yrnbTaToOB TeKyllenh aTTecTauuMu KOHTPOSib YycneBaemMocTu Mo
ONCUMMIIMHE Ha 3a4eTe OCYLLECTBIISIETCS C MOMOLLILIO OLLEHOYHBIX CPEACTB, NpeacTaBneHHbIX B n. 20.1.

Kputepun oLeHnBaHUA Ha 3a4eTe:
Kputepun onieHHBaHUsI TEKYIIEH yCIIEBAEMOCTH IlIxana o1eHOK
OOyuaromuiicss BiajeeT TEOPETHUYECKUMH OCHOBAMH II0 JaHHOMY pa3lerny 3auTeHo
(hm3MYEeCcKOl XMMUU WU 3JCKTPOXUMUU, 3HACT OCHOBHBIC TIOHATHS U ONPEACICHUS,
WLUTIOCTPUPYET OTBET IpuMepamMu, (paKkTaMu, MPUMEHATh TEOPETHIECKHUe 3HAHUS TS
pelieHus] TPAaKTHYECKUX 3ajad. Bo03MOXHO, 4YTO OOydYaromuics TpH OTBETE
JIOITYCKAeT OIIMOKH, KOTOpPBIE CIOCOOEH HMCIPaBUTHh 10 YKA3aHHIO ITPETIOIaBaTes.
Bo3moxHO,  oOydarommiicss  WCIBITBIBAET  TPYAHOCTH TPU  NPUMEHEHHH
TEOPETUYECKUX 3HAHUM IS PELICHUSI NPAKTUYECKUX 3a/1ad, HO OPUEHTUPYETCS NpHU
00CYXK/ICHUU BO3HUKIIINX TPYIHOCTEH C MPENOAaBaTeIeM.
OOyyaromuiicss ~ AEMOHCTPUPYET  OTPBIBOYHBIE,  ()parMEHTapHbIE  3HAHUS He 3aureno
TEOPETHIECKUX OCHOB TI0 JaHHOMY pa3Aeny (hu3ndecKord XMMUHU WIIN 3IIEKTPOXIMHH,
JIOITyCKaeT TpyObie OMMOKK NPU MPUMEHECHUU TEOPETHUYSCKUX 3HAHUHN IS PEIICHUS
MpaKTHYeCKuX 3afad. He BlazeeT OCHOBHBIMHU MOHATHSAMH, ONPEACTCHUAMH U
MIpUMEpaMHy, WUTIOCTPUPYIOMIMMH OCHOBHBIE 3aKOHOMEPHOCTH (DH3MUECKOW XUMHUH.
He ciocoben MMPUMECHATH TCOPECTUUYCCKUEC 3HAHUA JJId PCIICHUA MPAKTHUICCKUX 3a1a4.

KypcoBas paboTa ¢ AOKnagaoM u npeseHTaymen

MpumepHbIe TeMbl KypCcOBbIX paboT
OnEeKTPOOKUCNEHNE OPraHNYECKOro BeLLEeCTBa Ha MEeTanIMYeckoM Uiu CNaBHOM 31ekTpoae
OneKTPOXMMUYECKNE CBOVCTBA BOAHbLIX PACTBOPOB OPraHUYeCcKUX KUCIOT
ONEeKTPOXMMUYECKNE CBOWCTBA BOAHbLIX PACTBOPOB HEOPraHUYECKMX KUCIOT
OneKTPOXMMUYECKNE CBOWCTBA BOAHO-OpPraHNYECKMX pacTBOPOB 3M1EKTPONUTOB

PwbprE



5. KoHCTaHTbl paBHOBECUS AMEKTPOXUMUYECKUX NPOLECCOB

6. KopposnoHHoe noBefeHne MeTansnoB 1 CNaBoB B BOOHLIX pacTBOpax

7. KoppoanoHHoe noBedeHne MeTansioB 1 CNaBoB B BOAHO-OPraHNYeCKNxX pactBopax

8. [OnddysnoHHasa KMHETMKA KaTOOQHOIo OCaXaeHus meTanna

9. AHogHOe pacTBOpeHue chnnasa B BOOHOM pacTBope

10. Onpenenexnne  koacpdmumeHta  gudpdysamm  UMOHOB  MeTanna B BOAHbLIX  pacTBopax
ANEKTPOXMMUYECKMMU METOAAMMU

11. NanbBaHMYeCKNEe aNEeMeHThI

Kputepum oueHnBaHNsA KypcoBoi paboThi:

YpoBeHb
Kputepun oueHmMBaHUs KOMNeTeHLMN cdopmmpoBaH LLikana oueHok
HOCTU
KOMMEeTEeHUMN
Obyyvarowutics caMmocmosimeribHO nodbupaem memoOduKy | [loebiueHHbIl OminuyHo
nposedeHusi  3KcriepuMeHma, npogodum  IKcriepumMeHm ¢ YpOB€EHb
cobnodeHueM  HOpM  MexHuUku  besornacHocmu,  MPUMEHsem
cmaHOapmHoe rnpozpaMMHoe obecrieyeHue U crieyuanu3uposaHHble
b6asbl  QaHHbIX, @ MakKxe meopemu4yeckue modenu u
nonyaMmrupudeckue MemoObl fpu  obpabomke  pesyrbmamos,
epaMomHO  uHmeprnpemupyem  pes3yfbmambl  3KCHEepuMeHma,
onupasice Ha 6a3oeble 3HaHUsI 8 obriacmu u3udeckol Xumuu U
anekmpoxumuu, opmynupyem 8bi800bl. Ochopmnssem omyem o
pesynbmamam pabombi 10 cmaHlapmHoU ¢opme C  y4emom
mpebosgaHuli  bubnuozpaghudeckol  Kynbmypbl, npedcmasnsaem

rpe3eHmayuro no meme pabomei.

Obyyarowuticss ¢ nomowbro rperodagamerisi nodbupaem mMemoouKy bGasoenlili Xopowo
rnpoeedeHusi  3KCMepuMeHma, nposodum  3KCrepumMeHm  C ypOo8eHb
cobmodeHueM  HOpM  mexHuku  6ezornacHocmu,  Hey8epeHHO
npumeHsem  cmaHOapmHoe  fpoepamMMHoe — obecriedeHue U
crieyuanusupogaHHble 6a3bl OGaHHbIX, a makxe meopemuvyecKkue
modenu U nonyaMmrnupudeckue — memolObl  npu  obpabomke
pesynbmamos, donyckaem  He3Ha4yumeJsibHble owubKu 8
UHmMepnpemayuu pe3ynbmamos 3KcrepumeHma. B ogopmieHuu
omyema o pe3ynbmamam pabombl UMEHMCS He3Ha4vyumesibHbie
omkroHeHusi om mpeboeaHuli cmaHOapmos. Mpe3eHmauusi no meme
pabombl npedcmasrnieHa ¢ 3aMedaHusIMU.

Obyvarowutics 3ampydHsemcsi nodobpamb Oaxe C [MOMOWbIO lMopozosnbili Ydoenemeopu-
npernodasamernids MemoOuKy rnpoeedeHusi aKcrnepumMeHma, nposooum ypo8eHb mesibHO
aKcriepumMeHm ¢ cobnodeHueM HOPM MmexHUKU 6e3ornacHocmu, He
crocobeH npumeHsmb cmaHOapmHoe fnpozpamMMHoe obecriedeHue u
crieyuanusupogaHHble 6a3bl OaHHbIX, a makxe meopemuyecKue
molenu U rionyaMmnupuyeckue  mMemoObl  npu  obpabomke
pesynbmamos, 0ornyckaem cepbe3Hble OWUbKU 8 uHmeprpemayuu
pe3ynbmamos 3KkcriepumeHma. B ogopmrieHuu omyema  no
pesynbmamam pabombi UMeomcsi 3Ha4yumesibHble OMK/IOHEHUST om
mpeboesaHuli cmaHdapmos. [IpeseHmauyuss no meme pabomsbl
npedcmassieHa ¢ 3ameqaHusiMu.

Obyyarowuticas He crocobeH 86bibpamb MemoOuKy MposedeHus - Heydoenemeopu-
3KcriepumeHma, He cobodaem HOPMbl MexHUKU 6e3onacHocmu, He mesibHO
MOXem MpuMeHsImb cmaHOapmHoe rpozpaMMHoe obecriedeHue U
crieyuanusupogaHHble 6a3bl OGaHHbIX, a makxe meopemuvyecKue
molenu U rionyamrupuyeckue  mMemoObl  npu  obpabomke
pe3ynbsmamos, He enadeem 6as308bIMU 3HaHUsSMU 8 obracmu
gusuydeckold xumuu U anekmpoxumuu  Ons  uHmeprnpemauuu
pe3ynbmamos 3KcrnepumMeHma.

OK3amMeH NpoBOAMTCH MO OKOHYaHUM 06yyeHus B 3 n 4 cemecTpax BO BpeMs 9k3aMeHaLMOHHOW CeCccum.
Monyuns KNM, oby4darowmnncs rotoBUT KpaTkmnii NMCbMEHHbIM oTBET Ha Bonpockl KUM B TeyeHne 30-40 munHyT 6e3
MCMonb30BaHMs MobbIX MCTOYHMKOB MHApopMaLun. Iocne oKoHYaHWs NoAroTOBKM NPOBOAUTCS YCTHOE
cobecepoBaHue no Bonpocam KNM. Mpn HeobxoanmocTn npenofaeaTtesnb MOXeT 3afaTb AOMONHUTENbHbIE



BOMPOChI, KOTOPblE OTPaXXaloTCcs B NUCTe oTBeTa obyvatoLerocs. Ero oteeThl doukcupytotcs Tam xe. Mpu
oLieH1BaHNM oTBETa 0By4aloLLerocs y4uTbiBaeTcs ero paboTta B ceMecTpe U pesyrnbTaThbl TEKYLLEN aTTecTaumu.

KpuTepun oueHnBaHusl Ha 3K3aMeHe:

Kpl/ITepl/II/I OLlEHMBaHNA KOMMNETEHLMI

YpoBeHb
cdopmmpoBaH
HOCTU
KOMMeTEeHUMNn

LLIkana oueHok

Obyyarowuticsi 8 nonHouU mepe sriadeem meopemuy4ecKuMu ocHosamu
gusudeckol Xumuu U 3MeKmpoxXumuu, criocobeH unacmpuposambs
omeem npumepamu, hakmamu, OaHHbIMU Hay4HbIX uccriedosaHud,
MpUMeHsIMb Mmeopemuyeckue 3HaHusi Ofisl peweHusl Mpakmu4eckux
3a0ay 8 obnacmu anekmpoxumudeckol —mepmMoOuUHaMuKku U
3/1EKMPOXUMUYECKOU KUHeMUKU

lNoebiweHHbIU
ypOo8eHb

OmrnuyHo

Obyyarowulicss enadeem meopemuyecKuMu OCHo8aMu bu3udeckol
XUMUU U 3IEKMPOXUMUU, CcriocobeH unmocmpuposams omeem
npumepamu, donyckaem owubKu fpu fpUMeHeHUU MmeopemuYecKux
3HaHuli 0N peweHus  rpakmu4deckux 3ada4y 6 obnacmu
afleKmpoxumu4eckoll  mepMoOUHaMUKU U 3JIEKMPOXUMUYECKOU
KUHemukxu

Easoenbiti
ypo8eHb

Xopouwio

Obyyarwutica enadeem 4Yacmu4yHO mMeopemu4yecKuMuU OCHO8aMu
gusuyeckol Xumuu U 3[EKMPOXUMUU, hpacMeHmapHO crocobeH
unocmpuposams  omeem fpuMepamu, ¢hpasMeHmapHo ymeem
MPUMEHSIMb MEeopemuyecKue 3HaHusi Ofii PeWeHUs rnpaKkmu4ecKux
3aday 8 obmacmu  3reKMPOXUMUYECKOU  mepMOoOUHaMuKu U
3/1eKMPOXUMUYECKOU KUHEMUKU

lMopozosnli
YpOB8€eHb

Yooenemeopu-
mesnbHO

Obyyarwutica OeMOHCMpuUpyem OmpbIBOYHbIE, GbpacMeHmapHble
3HaHUSI MeopemuYecKUX 0CHO8 (hu3UHeCKOU XUMUU U 31IEKMPOXUMUU,
Odonyckaem epybble OWUBKU npu MPUMEHEHUU meopemuy4yecKux
3HaHull  Ons  peweHus npakmu4yeckux 3aday 6 obracmu
afiekKmpoxumu4deckol  mepMoOUHaMUKU U 3JIEKMPOXUMUYECKOU
KUHEmMUuKu

Heydoenemeopu-
mesnbHO

KOHTpOJ'Ib ycneBaemMocCT no agncumniimHe Ha sk3amMeHe OoCyLlecTBndeTcda C NOMOLLbIO

creayoLWwmx OLEHOYHbIX CPEACTB:

Komnnekt KMM Ne 1

YTBEPXOAIKO

3aBegyownn kageapom

O.X.H., AoL.

Hanpaenexne nogrotoBku / cneumanbHocTb 04.03.01 Xumus
OucunnnmnHa dusmyeckas Xmmmus

dopma 06yyeHna ovHas

Bug KOHTpona ak3ameH

Bua attecTauuu npoMexyTovHas

KoHTponbHO-u3MeputenbHbin maTtepuan Ne 1

PM3N4ECKON XNMUN
O.A. Kosagepos
. .2024

1. TllocTpoeHve amarpaMmmbl KAMNEHUA OBYX B3aUMHO PacTBOPUMBbIX XuakocTen. Cmbicn obnacten u
nuHun. PacyeT cTeneHn cBobobl B XapakTepHbIX ToUkax no npasuny ¢as mbbca. NMepBbin 3akoH

KoHoBanosa.



2. Xumuyeckoe cpoacTBO. XMMUYEcKoe paBHOBecKe. YCMoBUS XUMUYECKOro paBHoBecusi. CBsisb
XMMUYECKOro CPOACTBA C KOHCTAHTON PaBHOBECUSI XMMUYECKOW peakLni.

lNpenogasaTenb K.X.H., gou. C.H. lpyweBckas

YTBEPXOAKO

3aBeaytowmn kadegpon

dm3nveckon xmmmm

O.X.H., gou. O.A. Kosagepos
. .2024

HanpaeneHne nogrotoBku / cneumanbHocTb 04.03.01 Xumus
OucumnnunHa dunsmyeckass xmmms

dopma 0byyeHusa ovHas

Bug KOHTpoOnA aKk3aMeH

Bua atTecTauuu npomMexyTovHas

KoHTponbHO-namepurtenbHbin Mmatepmuan Ne 2

1. dyHKuMKM Npouecca. BHyTpeHHNAS aHeprus. QHTanbnus. NepBoe Havano TepmMoanHaMnki ans
obpaTuUMbIX NPOLIECCOB, NPOTEKAIOLLMX B PA3NINYHBLIX YCNOBUAX (M30XOPUYECKUA, N306apuyeckin,
n3oTepMmyeckuin, agnabaTnyeckmn).

2. MprMeHeHne 3aKkoHa AEeNCTBYOLMX MAcC K TOMOr€HHbIM U FeTePOreHHbIM XMMUYECKUM peaKLUsM.
PasnuyHble opMbl BbipaXXeHNs1 KOHCTaHTbl PaBHOBECUS.

lNpenogaBaTenb K.X.H., gou. C.H. IpyweBckas

YTBEPXOAIO

3aBeaytowmn kadegpon

dm3nveckon xmmmm

O.X.H., Aou,. O.A. Kosagepos
. .2024

HanpasneHue noagrotoBku / cneuymansHocTb 04.03.01 Xumus
Oucumnnnnna dusmnyeckas Xmmusi

dopma 0byyeHus ovHas

Bua koHTponst 3Kk3aMeH

Bug atTecTauumn npomMexyTovHasi

KoHTponbHO-u3mepuTenbHbIn matepuan Ne 3

1. Tepmoxmmua. 3akoH NOCTOAHCTBA CyMM TennoT [ecca u ero cneactend. CtaHgapTHas SHTanbnus.
TennoTsbl (3HTanNbLNMN) 00pa3oBaHMA U cropaHus BellecTs. KanopmumeTtpusi.

2. N3oTepma xummyeckon peakuumn BaHt MNoddpa. SHeprum Nenbmronbua n MN'mé6ca xmmmnyeckom
peakumn. CtaHgapTHble aHepruun MenbmMronbua 1 ['Mb66ca n nx CBA3b C KOHCTAHTOM paBHOBECUS.

lNpenogaBaTenb K.X.H., gou. C.H. pyeBckas



YTBEPXOAIO

3aBeaytowmn kadegpon

dmn3nveckon Xmmmm

O.X.H., Aou,. O.A. Kosagepos
. .2024

HanpaeneHne nogrotoBku / cneumanbHocTb 04.03.01 Xumus
OucunnnunHa dusmyeckas Xxmmus

dopma 06yyeHna ovHas

Bug KOHTpona ak3aMeH

Bua atTecTauuu npomMexyTovHas

KoHTponbHO-u3mepuTenbHbI Matepuan Ne 4

1. Kanopudeckme koadpuumneHTbl. TennoeMKocTb. PasnnyHble BUAbI TENSIOEMKOCTEN. BnnaHue
TemnepaTtypbl Ha TeNNoBoM ahhekT xummudeckon peakumn. YpasHeHme Kupxroda. NpubnmxeHHoe n
TOYHOE peLueHme.

2. Pac4yeT paBHOBECHOrMO BbIX04a NPOAYKTOB XMMUYECKOWN peakumu.

lNpenogaBaTenb K.X.H., gou. C.H. 'pyeBckas

YTBEP>XOALO

3aBeaytowmi kadegpon

m3nveckon Xxmmmm

O.X.H., gou,. O.A. Kosagepos
. .2024

Hanpaenexne noarotoBku / cneumanbHocTb 04.03.01 Xumusa
OucunnnmnHa dusmyeckas Xmmmus

dopma 0byyeHusa ovHas

Bug KOHTpona ak3ameH

Bua atTecTauumn npomMexyTovHas

KoHTponbHO-uamepurtenbHbii matepuan Ne 5

1. Btopoe Ha4dano tepmoauHamMmuku. MpuHUMn aguabaTHon HegocTmxkMMmocTu KapaTteogopu. Beeaerue
NOHATUSI JHTPONUKU. JHTPoONUSA obpaTUMbLIX U HeobGpaTuMbIX npoueccoB. HekomneHcnpoBaHHas
Tennota Knayanyca.

2. BnusaHue gasneHnsa Ha paBHOBECHBLIN BbIXOA MPOAYKTOB XMMUYECKOW peakuuu.

lNpenopaBaTenb K.X.H., gou. C.H. lpyweBckas



YTBEP>XOALO

3aBeaytowmn kadegpon

dmn3nveckon Xmmmm

O.X.H., Aou,. O.A. Kosagepos
. .2024

HanpaeneHne nogrotoBku / cneumanbHocTb 04.03.01 Xumus
OucunnnunHa dusmyeckas Xxmmus

dopma 06yyeHna ovHas

Bug KOHTpona ak3ameH

Bua atTecTauuu npomMexyTovHas

KoHTponbHO-u3meputenbHbin matepuan Ne 6

1. YpaBHeHMEe BTOPOro Havana TepMOAMHaAMMKN Ans 06paTUMbIX U HeobpaTMMbIX NpoueccoB. MpuHuun
BO3pacTaHUA SHTPONUK. BbluncneHne sHTponum oTaenbHbIX BELECTB 1 XMMUYECKOW peakuun. CaAsb
SHTPOMMU peakumm ¢ XMMUYECKoW nepeMeHHon. CTaHaapTHast SHTPONUS.

2. 3aBMCMMOCTb KOHCTaHTbl PaBHOBECUS XMMUYECKOW peakumm OT TeMnepaTtypbl. YpaBHEHUSA N30X0pPbl U
n3obapbl BaHT MNodda.

lNpenogasaTernb K.X.H., gou. C.H. lpyweBckas

YTBEPXOAKO

3aBegytowmi kadegpon

m3n4eckon Xmmmm

O.X.H., gou. O.A. Ko3agepos
. .2024

HanpasneHune nogrotoBku / cneynanbHocTb 04.03.01 Xumus
Oucunnnunna dusmyeckas Xxmmms

dopma obyyeHuss ovHas

Bua KOHTpona ak3ameH

Bua atTecTauumn npomMexyTovHasi

KoHTponbHO-u3MeputenbHbi matepuan Ne 7

1. TllocTpoeHue gmarpammbl ABYX B3aMHO PacTBOPUMBIX XXUOKOCTEN C a3eO0TPONHON cMecbto. CMbICH
obnacten n nuHun. PacuyeT cteneHn cBoOOAbl B XapakTepHbIX Tovkax no npasuny ¢as mb6ca.
BTtopown 3akoH KoHoBaroBa.

2. TpeTbe Ha4yano TepMmoauHamMukm. NocTossHHasA NHTErpUpoOBaHns B ypaBHEHUN n3obapsl. PacueT
KOHCTaHTbl paBHOBECUSI XMMUYECKOW peakLnn nNpu 3agaHHOn TemnepaType.

lNpenopaBaTenb K.X.H., gou. C.H. lpyweBckas



YTBEPXOAIO

3aBeaytowmn kadegpon

dm3nveckon Xxmmmm

O.X.H., Aou,. O.A. Kosagepos
. .2024

HanpasneHue noarotoBku / cneumansHoctb 04.03.01 Xumunsa
OucumnnnHa dusmnyeckas xmmmus

dopma 06yyeHma ovHas

Bua koHTponsa ak3ameH

Bug atTectaumm npomMexxyToyHas

KoHTponbHO-namepurtenbHbii matepuan Ne 8

1. TepmoguHamuyeckue noTeHumansl. VX CBA3b C MakcumanbHOW nonesHon paboton. Kputepun
CaMOMNpPOU3BONBLHOrO NPOTeKaHWs npouecca W pasBHOBecUs. TepmoavHamMmuyeckne mnoTeHumansl
XUMUYECKOW peakumn. VX CcBs3b C 3HTanNbNMEN U SHTPOMMEN XMMUYECKOW peakumn. CTaHOapTHble
noTeHuunansi.

2. KuHeTurKa NpocTbiX XMMUYECKMX peaKkLmin NepBoro nopsiaka. Bpema nonynpespatieHus.

lNpenogaBaTenb K.X.H., gou. C.H. IpyweBckas

YTBEPXOAKO

3aBegytowmi kadegpon

m3n4eckon Xmmmm

O.X.H., gou. O.A. Ko3agepos
. .2024

HanpaeneHne nogrotoBku / cneumanbHocTb 04.03.01 Xumus
OucumnnunHa dunsmnyeckas xmmms

dopma obyyeHusa ovHas

Bug KOHTpona ak3ameH

Bua atTecTauuu npomMexyTovHas

KoHTponbHO-u3meputenbHbin matepuan Ne 9

1. Bnnaume Temnepatypbl Ha aHepruio [mnbbca xvmuyeckon peakumn. YpaBHeHne [nbb6ca-
lenbmronbua. CBA3b 3Heprun [mMbb6ca (MakcumanbHOW MornesHonW paboTbl) C JHTaANbNNEN WU
SHTPOMMEN XMMUYECKOWN peakumu.

2. Xumnyeckasa kuHeTuka. CKOpPOCTb, MOJSEKYNSAPHOCTb U MOPSAO0K XMMUYECKUX peakuunin. MpuHumnb
XUMWYECKON KUHETUKN. TOHATUE U NMUMUTUPYIOLLIEN CTagun.

lNpenogasaTernb K.X.H., gou. C.H. lpyweBckas



YTBEPXOAIO

3aBeaytowmn kadenpomn

dmn3nveckon Xmmmm

O.X.H., Aou,. O.A. Kosagepos
. .2024

HanpasneHue nogrotoBku / cneynanbHocTb 04.03.01 Xumus
Oucunnnmnna dunsmyeckas Xxmmus

dopma 0byyeHus ovHas

Bua KOHTpona ak3aMeH

Bua atTecTauumn npomMexyTovHas

KoHTponbHO-namMeputenbHbin Matepuan Ne 10

1. TepmognHamMmyeckuin npouecc (PaBHOBECHbLIV N HEPABHOBECHLIN, 06paTUMbIA U HEOOPaTUMBIN,
CaMOnNPON3BONbHbINA U HE CaMONpPoOn3BOSbHbIN). PyHKLMK Npouecca. TennoTa, paboTa ons
pasnnyHbIX NPOLLECCOB (M30XOPUYECKUIA, N306apNYECKnini, N30TEPMUYECKUIN, aanabaTn4eckun).

2. Mony4eHne KNHETUYECKOro ypaBHEHUSA MPOCTbIX XMMUYECKUX peakunin BTOPOro nopsaka.
"padunyeckoe npeacrasneHme. KoHcTaHTa ckopocTn. PacyeT nepmnoga nonynpespaLlleHuns.

lNpenogasaTernb K.X.H., gou. C.H. lpyweBckas

YTBEP>XOALO

3aBegytowmi kadhenpomn

m3nveckon Xxmmmm

O.X.H., gou,. O.A. Kosagepos
. .2024

HanpaeneHne nogrotoBku / cneumanbHocTb 04.03.01 Xumus
OucunnnmnHa dusmyeckas Xmmmus

dopma 0byyeHusa ovHas

Bug KOHTpona ak3ameH

Bua atTecTauumn npomMexyTovHas

KoHTponbHO-uameputenbHbin matepuan Ne 11

1. TepmognHamuka pa3oBbIX NpeBpaLLEHU MHOMBUAOYAlNbHbIX BeLecTB. 3aBUCMMOCTb [aBMeHUst
HaCbILEHHOro napa oT Temnepatypbl. YpaBHeHne KnanenpoHa-Knaysuyca. MNpubnmkeHHoe n TouHoe
peweHne. ICTUHHaA XuMmyeckas NoCTOSIHHAS.

2. lMony4eHne KNHETUYECKOro ypaBHEHUS MPOCTbIX XMMUYECKMX peakuuin nepBoro nopsaka.
padunyeckoe npeactasneHne. KoHcTaHTa ckopocTn. PacyeT nepmnoga nonynpeBpallieHums.

lNpenogasaTenb K.X.H., gou. C.H. lpyweBckas



YTBEPXOAIO

3aBeaytowmn kadegpon

dmn3nveckon Xmmmm

O.X.H., Aou,. O.A. Kosagepos
. .2024

HanpasneHue noarotoBku / cneuynanbHocTb 04.03.01 Xumus
OucumnnnHa dusmnyeckas xmmmus

dopma 06yyeHma ovHas

Bua koHTponsa ak3ameH

Bug atTectaumm npomMexxyToyHas

KoHTponbHO-namMeputenbHbin Mmatepuan Ne 12

1. TepmoauHamuka pacTBopoB. [apumanbHble MOnsipHble BENWYMHBLI. 3aBUCMMOCTb UX OT COcTaBa
pacTtBopa. YpaBHeHue 'mb66ca-[iorema. Ero ponb B TepMoanHaMmUKe pacTBOPOB.
2. JKcnepuMeHTarnbHble U pacyeTHble METOAbI onpeaeneHnst Nopsiaka XMMUYECKOM peakLmi.

lNpenogaBaTenb K.X.H., gou. C.H. 'pyeBckas

YTBEP>XOALO

3aBeaytowmi kadegpon

m3nveckon Xxmmmm

O.X.H., gou,. O.A. Kosagepos
. .2024

HanpasneHue noarotoBku / cneynanbHocTb 04.03.01 Xumus
Oucunnnunna dusmnyeckas Xxmmmus

dopma obyyeHus ovHas

Bua KOHTpona ak3ameH

Bua atTrecTauumn npomMexyTovHasi

KoHTponbHO-nameputenbHbin matepuan Ne 13

1. Xumnyeckumii noteHumnan. CBsasb XMMMYECKOro NoTEHUMana ¢ KOHUEeHTpaumMen BellecTsa B pacTBope.
CTaHOapTHbIN XMMUYECKUA NOoTeHUMan. YCrnoBmMe XMMUYECKOTrO PaBHOBECUSA N CaMOMPOM3BOSTIbHOCTH
NnpoL,EeccoB.

2. lNMony4yeHne KMHETUYECKOro ypaBHEHNSA Anst o6paTuMbIX peakumin. 'padudeckoe npeacTaBneHune.

lNpenopaBaTenb K.X.H., gou. C.H. lpyweBckas



YTBEPXOAIO

3aBeaytowmn kadegpon

dmn3nveckon Xmmmm

O.X.H., Aou,. O.A. Kosagepos
. .2024

HanpaeneHne nogrotosku / cneunansHocTb 04.03.01 Xumus
OucunnnunHa dusmyeckas Xxmmus

dopma 06yyeHna ovHas

Bug KOHTpona ak3ameH

Bua atTecTauuu npomMexyTovHas

KoHTponbHO-nameputenbHbin Mmatepuan Ne 14

1. TepmogMHaMMka >KUOKMX PacTBOPOB. 3aBMCUMOCTb [OaABIIEHUS HACbILEHHOrO MNapa OT cocTaea
Xugkoro pacteopa. 3akoHbl Payna un 'eHpw.

2. lNony4yeHne KMHETUYECKOTrO ypaBHEHNS ANd nocrnenoBaTenbHbIX XMMUYECKUX peakuui. ['paduryeckoe
npeactaeneHne. Metopa KBasucTaunmoHapHbIX KOHLEeHTpauun bogeHwTeriHa — CemeHoBa.

lNpenogasaTernb K.X.H., gou. C.H. lpyweBckas

YTBEP>XOALO

3aBeaytowmi kadegpon

m3nveckon Xxmmmm

O.X.H., gou,. O.A. Kosagepos
. .2024

HanpasneHue noarotoBku / cneynanbHocTb 04.03.01 Xumus
Oucunnnunna dusmnyeckas Xxmmmus

dopma obyyeHus ovHas

Bua KOHTpona ak3ameH

Bua atTrecTauumn npomMexyTovHasi

KoHTponbHO-uamepurtenbHbin matepuan Ne 15

1. TepmogmMHammka peasnbHbIX >XMAOKMX PacTBOPOB. TepmMoaMHaMmuyeckasi aKkTMBHOCTbL BellecTBa.
KoadbdunumeHTbl akTnBHOCTU. MeToabl onpeaeneHns akTMBHOCTU.

2. NonyyeHne KNHETUYECKOTO YpaBHEHUS ANS CONPSKEHHbIX XMMUYECKNX peakunin. Xmmmyeckoe
CPOACTBO U CKOPOCTb COMPSKEHHBLIX XUMUYECKUX PeaKLMN.

lNpenopaBaTenb K.X.H., gou. C.H. lpyweBckas



YTBEPXOAIO

3aBeaytowmn kadegpon

dmn3nveckon Xmmmm

O.X.H., Aou,. O.A. Kosagepos
. .2024

HanpaeneHne nogrotosku / cneunansHocTb 04.03.01 Xumus
OucunnnunHa dusmyeckas Xxmmus

dopma 06yyeHna ovHas

Bug KOHTpona ak3ameH

Bua atTecTauuu npomMexyTovHas

KoHTponbHO-nameputenbHbin matepuan Ne 16

1. MNocTpoeHne amvarpammbl COCTOSHUS OBYX OFPaHWYEHHO PACTBOPUMbIX XWUOKOCTEW C BepxHen (Mnwu
HWKHEN) Kputudeckon temnepatypon. lNodacHeHne obnacten n nuHuin. PacyeT cteneHn csoboapl B
XapakTepHbIX ToYkax no npasuny das [mbbca.

2. Teopun XUMWYECKOW KMHETUKU. Teopusa akTUBHbIX CTOMKHOBEHWN AppeHuyca. 3aBUCMMOCTb
KOHCTaHTbl CKOPOCTM XMMUYECKOW peakuumn oT TemnepaTypbl. QHEPrus akTMBauun.

lNpenogasaTernb K.X.H., gou. C.H. lpyweBckas

YTBEPXOAKO

3aBegytowmi kadegpon

m3n4eckon Xmmmm

O.X.H., gou. O.A. Ko3agepos
. .2024

HanpasneHue nogrotoBku / cneuymansHocTb 04.03.01 Xumus
Oucunnnunna dusmyeckas Xxmmms

dopma obyyeHuss ovHas

Bua KOHTpona ak3ameH

Bua atTecTauumn npomMexyTovHasi

KoHTpOnbHO-u3meputenbHbin maTepuan Ne 17
1. PacueT pacTBOPUMOCTU BELLECTB B XMOKOCTU. TepMogMHaMmnKa pacTBOPEHMS rasa B XUOKOCTH.

2. Teopum XMMN4eCKon KNHETUKN. Teopust BUHAPHBIX CTONKHOBEHWIA B XUMNYECKOW KMHETMKE. KOHCTaHTa
ckopocTu. BepoaTHOCTHbIN (CTepunyecknin) paktop.

lNpenopaBaTenb K.X.H., gou. C.H. lpyweBckas



YTBEPXOAIO

3aBeaytowmn kadegpon

dmn3nveckon Xmmmm

O.X.H., Aou,. O.A. Kosagepos
. .2024

HanpaeneHne nogrotoBku / cneumanbHocTb 04.03.01 Xumus
OucunnnunHa dusmyeckas Xxmmus

dopma 06yyeHna ovHas

Bug KOHTpona ak3ameH

Bua atTecTauuu npomMexyTovHas

KoHTponbHO-u3MepuTenbHbI MaTepuan Ne 18

1. PacuyeT pacTBOpMMOCTM BeLECTB B XMAKOCTU. TepmoaMHamumka pacTBOpeHUs TBepAblX Ten B
xugkoctu. YpaBHeHue LWpegepa.

2. Teopym XMMUYECKON KMHETUKWU. Teopus akTMBUMPOBAHHOIO KOMMMeKkca (Mepexo4HOro COCTOSIHWSA) B
XUMUYECKON KMHETUKE. DHTPONUSA N SHTaNbLNNA akTMBaLUN.

lNpenogasaTernb K.X.H., gou. C.H. lpyweBckas

YTBEPXOAKO

3aBegytowmi kadegpon

m3n4eckon Xmmmm

O.X.H., gou. O.A. Ko3agepos
. .2024

HanpasneHune nogrotoBku / cneynanbHocTb 04.03.01 Xumus
Oucunnnunna dusmyeckas Xxmmms

dopma obyyeHuss ovHas

Bua KOHTpona ak3ameH

Bua atTecTauumn npomMexyTovHasi

KoHTpOnbHO-u3meputenbHbin maTepmuan Ne 19

1. lMocTpoeHne guarpammbl COCTOSHUS ANS ABYX HECMeLMBaloLWMXCA XuakocTen. PacnpepgeneHue
TpeTbero BeLlecTBa Mexay ABYMSA HECMELUMBAOLLMMUCS XUOKOCTAMU. YpaBHeHne HepHcTa.

2. KnHeTuka reteporeHHbiX XMMUYECKUX peakuui ¢ ydyeTtoM ctagum anddpysum BelwectBa. OHeprus
akTMBauum onddyanm n XMumMmnyeckon peakuunu.

lNpenogasaTenb K.X.H., gou. C.H. lpyweBckas



YTBEPXOAKO

3aBeaytowmi kadepon

hm3n4eckon Xmmmm

O.X.H., gou. O.A. Ko3agepos
. .2024

HanpasneHue nogrotoBku / cneynanbHocTb 04.03.01 Xumus
Oucunnnmnna dunsmyeckas Xxmmus

dopma 0byyeHus ovHas

Bua KOHTpona ak3aMeH

Bua atTecTauumn npomMexyTovHas

KoHTponbHO-uameputenbHbin matepuan Ne 20

1. KonnuratmeHble cBONCTBa pacTBopoB. Kpnockonuyeckoe NOHMXEHWe TemnepaTypbl 3aMep3aHms
pacTtBopoB. Kpnockonus. TepmomeTp bekmaHa.

2. Katanus. Katanutuyeckas akTUBHOCTb, CENEKTUBHOCTb W M3bupaTenbHOCTb kaTanusatopa. Cesisb
CKOPOCTM KaTanuMTUYECKOM XMMUYECKOW peakLmMmn C KOHLEHTpaLUmWeii katanusaTopa

lNpenogasaTenb K.X.H., gou. C.H. pyweBckas

YTBEPXOAKO

3aBegytowmi kadegpon

m3n4eckon Xmmmm

O.X.H., gou. O.A. Ko3agepos
. .2024

HanpasneHune nogrotoBku / cneynanbHocTb 04.03.01 Xumus
Oucunnnunna dusmyeckas Xxmmms

dopma obyyeHuss ovHas

Bua KOHTpona ak3ameH

Bug aTTecTaumm NpoMexXyToYHbIN

KoHTponbHO-nameputenbHbin Mmatepuan Ne 21
1. KonnuratvBHble CBOWCTBa pacTBOPOB. JOOYyNMOCKONUYECKOE MOBbILWEHNE TemnepaTypbl KUNeHUs

pacTtBopoB. Qbynnockonus. TepmomeTp BekmaHa.
2. DHeprus akTMBaUMM roMOreHHOro 1 reteporeHHoro katanusa. Ctagum agcopbumm n gecopobumu.

lNpenopaBaTenb K.X.H., gou. C.H. lpyweBckas



YTBEPXOAIO

3aBeaytowmn kadegpon

dm3nveckon Xxmmmm

O.X.H., Aou,. O.A. Kosagepos
. .2024

HanpasneHue noarotoBku / cneyuansHoctb 04.03.01 Xumnsa
OucumnnnHa dusmnyeckas xmmmus

dopma 06yyeHma ovHas

Bua koHTponsa ak3ameH

Bug atTectaumm npomMexxyToyHas

KoHTponbHO-uaMeputenbHbin Matepuan Ne 22

1. KonnuratmBHble CBOMCTBA pacTBOPOB. TepMOANHAMMKA OCMOTMUYECKOro AaBneHNs. YpaBHeHne BaHT-

Nodda.

2. NonyyeHne KNHETUYECKOrO YpaBHEHUS ANA napannenbHblX peakumin. I'paduyeckoe npeacraBneHme.

lNpenogaBaTenb K.X.H., gou. C.H. 'pyeBckas

YTBEPXIOARO

3aBegyowmin kageapom

om3n4EeCKon XMMmmn

O.X.H., gou,. O.A. Kosagepos
. .2024

HanpasneHue noarotoBku / cneynanbHocTb 04.03.01 Xumus
Oucunnnunna dusmyeckas Xxmmms

dopma obyyeHuss ovHas

Bua KOHTpona ak3aMeH

Bua atTecTauumn npomMexyTovHasi

KoHTpOnbHO-u3meputenbHbin maTepmuan Ne 23
1. TepmognHammka pasoBbiX paBHOBECKI. TepMognHammnyecknin BbiBo4 npasuna ¢as mboca.

2. MexaHuam xmmudecknx peakuun. Ctagusa aktmeaumm. BepoaTHOCTHbIA U 3HTPONUAHBIA hakTopsbl.
TpaHCMUCCUOHHBIN KO(PPULMEHT.

lNpenopaBaTenb K.X.H., gou. C.H. lpyweBckas



YTBEPXOAIO

3aBeaytowmn kadegpon

dm3nveckon Xmmmm

O.X.H., Aou,. O.A. Kosagepos
. .2024

HanpaeneHne nogrotoBku / cneumanbHocTb 04.03.01 Xumus
OucunnnunHa dusmyeckas Xxmmus

dopma 06yyeHna ovHas

Bug KOHTpona ak3ameH

Bua atTecTauuu npomMexyTovHas

KoHTponbHO-nameputenbHbin Mmatepuan Ne 24

1. TepmoanHammka pa3oBbiX paBHOBeCUI. QHeprus M'mbbca npu das3oBbix NpeBpaLLEHUSIX.
2. 3aBUCMMOCTb CKOPOCTU XMMUYECKOWN peakuumn oT TemnepaTypbl. YpaBHeHne AppeHuyca.

lNpenogasaTenb K.X.H., gou. C.H. lpyweBckas



Komnnekt KUM Ne 2
YTBEPXOAIO
3aBeaytowmi kadpegpomn
m3n4eckon Xmmmm
O.X.H., gou. O.A. Ko3apgepos
. .2024

HanpasneHue noarotoBku / cneynanbHocTb: 04.03.01 Xumus
Oucunnnuna: dusmnyeckas xmmms

dopma obyueHus: ovHas

Bua KOHTpons: ak3ameH

Bua atTectauun: npomexyTovHas

KoHTponbHO-namepurtenbHbin matepuan Ne 1
1. MNoTeHumarnsbl, xapakTepuayoLume SneKkTpu4eckoe CoCTosiHNE dhasbl: MOBEPXHOCTHbLIN, BHELLHWUNA,
BHYTpeHHUN. BonbTa-noteHunan. NansBaHu-noteHunan.
2. XMMU4eckrMe UCTOYHMKN TOKa.

MpenogaeaTtenb A.x.H., opou. O.A. Kosagepos

YTBEPXOAKO

3aBeaytowun kadeapon

bm3n4eckon Xmmmm

O.X.H., aou. O.A. Ko3agepos
. .2024

HanpasneHue nogrotoBku / cneynanbHocTb: 04.03.01 Xumus
Oucunnnuna: dusmnyeckas xmmms

dopma 0byyeHus: ovHas

Bua KOHTpons: ak3ameH

Bua atTrectauun: npomexyTovHas

KoHTpOnbHO-U3MepuTenbHbin maTepuan Ne 2
1. MexaHun3ambl 06pa3oBaHNA PpacTBOPOB SNEKTPONUTOB. Porib MOH-ANNONbHBIX B3aMMOOENCTBUN B
pacTtBopax. ConbBaTaums (rmgpartaums) noHa.
2. AKTMBHOE, MacCUBHOE M TPAHCMACCUBHOE COCTOSIHME MeTanna.

MpenogaBsartens a.x.H., gou. O.A. Kosagepos

YTBEPXOAKO

3aBeaytowun kadeapon

bm3n4ecKkon Xmmmm

O.X.H., aou. O.A. Ko3agepos
. .2024

HanpaeneHune nogrotoBku / cneuynanbHocTb: 04.03.01 Xumus
OucumnnnunHa: dusnyeckas xmmus
dopma 0byyeHus: ovHas
Bupg KoHTpons: ak3ameH
Bua atrecTauuun: npomexyTovHas
KoHTponbHoO-namepurtenbHbii matepuan Ne 3
1. Knaccuuyeckas Teopust anekTponuTuieckon guccoumnaumn (AppeHnyc). QkcnepumeHTanbHble OCHOBbI
Teopun.
2. MNoTeHuunan koppo3aun. Tok Koppo3un. [lnarpaMmmel IBaHCa U UX 3HAYEHME.

MNpenogaesaTtenb A.Xx.H., gou. O.A. Kosagepos



YTBEPXOAIO

3aBeaytowmn kadegpon

dmn3nveckon Xmmmm

O.X.H., Aou,. O.A. Kosagepos
. .2024

HanpaeneHne nogrotoBku / cneumanbHocTb: 04.03.01 Xumus
Oucunnnuna: dusmnyeckas xmmms

dopma 06yyeHns: ovHas

Bug KoHTponA: ak3ameH

Bua atrecTauuun: npomMexyToyHas

KoHTponbHO-u3mepurtenbHbin matepuan Ne4
1. HepoctaTkm Teopun Appennyca. MexaHnambl 06pa3oBaHns pacTBOPOB ANEKTPONUToB. Porb MOH-
OUNOSbHbIX B3aMMOAENCTBUI B pacTBopax.
2. MNonapusaumoHHbIe KpMBbIE ANEKTpoa B Criydyae 3aMeieHHoro nepexoaa 3apsga. YpaBHeHme
Tadens.

MpenogaBaTtenb a.x.H., gou. O.A. Kozagepos

YTBEP>XOAKO

3aBeaytowmn kadeapon

bm3n4eckon Xmmmm

O.X.H., aou. O.A. Ko3agepos
. .2024

HanpasneHune nogrotoBku / cneuynanbHocTb: 04.03.01 Xumus
Oucunnnunna: dusndeckasa xmumms

dopma 0byyeHus: ovHas

Bua koHTpons: 3K3ameH

Bug atTectaumm: npomexxytodHas

KoHTponbHo-uamepurtenbHbii matepuan Ne 5
1. ConbBaTauus (rmgpataums) noHa. TepmogmHaMmnyeckme yHKLMM 0Opa3oBaHUS MOHOB B pacTBOpax
N NX NpakTU4eckoe onpeneneHune.
2. YpaBHeHue batnepa-donbmepa. KoaddunumeHTsl nepeHoca. Tok obmeHa.

MNMpenogaBaTtenb a.x.H., gou. O.A. Kozagepos

YTBEPXOARO

3aBeaytowun kadeapon

bm3n4eCKon XumMmmn

O.X.H., gou. O.A. Ko3agepos
. .2024

HanpasneHue noagrotoBku / cneuynanbHocTb: 04.03.01 Xumusa
Oucunnnuna: dusmnyeckas xmmms

dopma 0byyeHus: ovHas

Bua KOHTpons: ak3ameH

Bug atTectaumm: npomexxytodHas

KoHTponbHO-u3MepuTenbHbIn matepuan Ne 6

1. OCHOBHbIE NONOXEHUS TEOPUN KACITOT U OCHOBaHUN bpéHcteaa-Iloypu.
2. Teopus gnddy3moHHoro nepeHanpskeHns. AnddysnoHHbin crnon HepHceTa.

MNpenogasaTtenb a.x.H., gou. O.A. Kozagepos



YTBEPXOAIO

3aBeaytowmn kadegpon

dmn3nveckon Xmmmm

O.X.H., Aou,. O.A. Kosagepos
. .2024

HanpaeneHne nogrotoBku / cneumanbHocTb: 04.03.01 Xumus
Oucunnnuna: dusmndeckas xmumms

dopma 06yyeHns: ovHas

Bug KoHTponA: ak3ameH

Bua atTrecTauuun: npomMexyToyHas

KoHTponbHO-u3mMepuTtenbHbin matepuan Ne 7
1. ConpsikeHHble KUCIOTHO-OCHOBHbIE Napbl. MpoToNUTUYECKoe M aBTONPOTONUTUYECKOE
paBHoBecusi. loHHOe npounseeaeHve Boabl. BogopoaHbii nokasatens.
2. MNonapusaumoHHble KpUBbIE 3NeKkTpoaa B criyyae 3amefieHHOro nepexoaa 3apsiga.

MNpenogaeaTtenb A.x.H., gpou. O.A. Kosagepos

YTBEPXOAIO

3aBeaytowmn kadpegpon

dm3nveckon Xmmmm

O.X.H., Aou,. O.A. Kosagepos
. .2024

HanpasneHne nogrotoBku / cneumanbHocTb: 04.03.01 Xumus
Oucunnnuna: dusmnyeckas xmmms

dopma o6yyeHus: ovHas

Bua koHTpons: ak3ameH

Bua atrecTauuun: npomMexyToyHas

KoHTponbHO-namMeputenbHbin matepuan Ne8
1. KOHCTaHTa KMCIOTHOCTU N KOHCTaHTa OCHOBHOCTU. CTeneHb NpoTonunaa.
2. Monsapusauusa anektpoaa. lNepeHanpsikeHne ctagui nepexoqa 3apsiga, amddysnm, XuMmmnyeckon
peakuuu, Kpuctannusauuu. NoHaTME O MIMMUTUPYIOLLEN CTagun SNEKTPOAHOro npolecca.

MNpenogaeaTtenb A.x.H., gpou. O.A. Kosagepos

YTBEPXXOAIO

3aBeaytowmn kadpegpomn

bm3n4eckon Xxmmmm

O.X.H., aou,. O.A. Kosagepos
. .2024

HanpasneHue noarotoBku / cneynanbHocTb: 04.03.01 Xumus
Ovcumnnuna: Pusnyeckas XMmus

dopma 06yyeHms: ovHas

Bug KoHTponsA: ak3ameH

Bua atTtectauumn: npomMexyTo4vHas

KoHTponbHO-namepurtenbHbin Mmatepuan Ne 9
1. MeXnoHHble B3aMMOLENCTBMS B pacTBOpaxX ANeKTponuToB. MNoHaTue TepMoanHammyeckom
aKTUBHOCTU MOHa U BbIOOP CTaHOAPTHOIO cOCTosAHUS. CpeHui MOHHBIN KOSMULNEHT aKTUBHOCTHU
CpenHAsa NOHHas aKTUBHOCTb.
2. lMoTteHumomeTpnsa n ee BO3IMOXHOCTU. OnpegeneHune yncen nepeHoca NoTEHLNOMETPUYECKNM
METOA0M.
MNpenogasaTtenb a.x.H., gou. O.A. Kozagepos



YTBEPXOAIO

3aBeaytowmn kadegpon

dmn3nveckon Xmmmm

O.X.H., Aou,. O.A. Kosagepos
. .2024

Hanpaenexne noarotoBku / cneumanbHocTb: 04.03.01 Xumunsa
Oucunnnuna: dusmnyeckas xmmms

dopma 06yyeHns: ovHas

Bug KoHTponA: ak3ameH

Bua atTrecTauuun: npomMexyToyHas

KoHTponbHO-nameputenbHbin matepuan Ne 10
1. XMmnyecknin n anekTpoxXuMmnyecknin noteHumarnsl yactuy. BonbTta-noteHuman. [aneBaHu-
noTeHuman.
2. [MoTeHumomeTpma N ee BO3MOXKHOCTU. OnpeaeneHne CTaHOapTHLIX 3NEKTPOAHbIX NOTEHLUWanoB
NOTEHUNOMETPUYECKMM METOAOM.

MpenogaBaTtenb a.x.H., gou. O.A. Kozagepos

YTBEPXOAKO

3aBeaytowmn kadeapon

bm3n4eckon Xmmmm

O.X.H., aou. O.A. Ko3agepos
. .2024

HanpaeneHune noarotoBku / cneymnanbHocTb: 04.03.01 Xumus
Oucumnnnuna: dusmnyeckas xmmms

dopma 0byyeHus: ovHas

Bua koHTpons: 3K3ameH

Bug atTectaumm: npomexxytodHas

KoHTponbHO-u3meputenbHbin maTtepuan Ne 11
1 . MNpeanocbInkn 1 BbIBOAbLI TEOPUN PACTBOPOB CUITbHBIX 3neKkTponntos [lebasn-XioKkensi.
2. ToTeHumomMeTpus 1 ee BO3MOXHOCTU. OnpeaeneHne KoadhUUNEHTOB akTUBHOCTU MOHOB
NOTEHLMOMETPUYECKUM METOLOM.

MNpenogaeaTtenb A.x.H., gpou. O.A. Kosagepos

YTBEPXXOAIO

3aBeaytowmn kadegpon

bm3nveckon Xxmmmm

0.X.H., gou. O.A. Kosagepos
. .2024

HanpaeneHne nogrotoBku / cneumanbHocTb: 04.03.01 Xumus
Oucunnnuna: dusmnyeckas xmmms

dopma obyueHus: ovHas

Bua KoHTpons: ak3ameH

Bua atTrectauun: npomMexyTo4vHas

KoHTponbHO-uameputenbHbin matepuan Ne 12
1. KncnotHo-oCHOBHbIE ByhepHble pacTBOpbI.
2.Knaccndukaums anekTpoxmMMmmnieckmx uenemn. dusmyeckme Lenu.

MNpenogasaTtenb a.x.H., gou. O.A. Kozagepos
YTBEPXOAHRO



3aBeaytowmin kadegpon

m3n4eckon Xmmmm

0.X.H., gou. O.A. Ko3apgepos
. .2024

Hanpasnenue nogrotoBku / cneumansHocTb: 04.03.01 Xumunga
Oucunnnuna: dusmnyeckas xmmms

dopma 0byyeHus: ovHas

Bua KOHTpons: ak3ameH

Bua atTecTauun: npomexyTovHas

KoHTpOonbHO-u3meputenbHbin maTepmuan Ne 13
1. MpousseneHne pacTBOPMMOCTY 1 YCINOBNE 06pa3oBaHMsA ManopacTBOPUMbIX MTMAPOKCHMAOB B

pacTBopax.
2. Knaccudumkaums anekTpoxmmmnyeckmx uenen. KoHueHTpaumoHHble Lenu 6e3 nepeHoca 1 ¢
nepeHoCcoM.
MNpenogaeaTtenb A.x.H., gpou. O.A. Kosagepos
YTBEPXOAKO

3aBeaytowmn kadeapon

bm3n4eckon Xmmmm

O.X.H., aou. O.A. Ko3agepos
. .2024

HanpasneHune nogrotoBku / cneuynanbHocTb: 04.03.01 Xumus
Oucumnnnuna: dusmnyeckas xmmms

dopma 0byyeHus: ovHas

Bua koHTpons: 3K3ameH

Bug atTectaumm: npomexxytodHas

KoHTponbHO-u3meputenbHbin maTtepuan Ne 14
1. OCHOBHble MeXaHMU3Mbl MIOHHOIO TpaHcnopTa. TepMoANHAMUYECKNE YCITOBUS BO3HUKHOBEHMS
andpyaum, Murpaumm, KOHBEKLUM.
2. Knaccudukaumsi anekTpoxXuMmmnyecknx Luenen. Xummyeckue Lenu.

MNMpenogaBaTtenb a.x.H., gou. O.A. Kozagepos

YTBEPXOARO

3aBeaytowun kadeapon

bm3n4eCKon XumMmmn

O.X.H., gou. O.A. Kosagepos
. .2024

HanpaeneHue nogrotoBku / cneyunanbHocTb: 04.03.01 Xumus
Oucunnnuna: dusmnyeckas xmmms

dopma 0byyeHus: ovHas

Bua KOHTpons: ak3ameH

Bug atTectaumm: npomexxytodHas

KoHTponbHO-u3MmeputenbHbin maTtepuan Ne 15
1 CooTHoweHne HepHcTa-OrHwTenHa. Auddysusa B pactBopax anekTponutos. MNoHaTne o
andpysnmoHHOM noTeHumane.
2. CTaHOapTHbIN BOOOPOAHLIN SNEKTpoa.

MNpenogasaTtenb a.x.H., gou. O.A. Kozagepos



YTBEPXOAIO

3aBeaytowmn kadegpon

dmn3nveckon Xmmmm

O.X.H., Aou,. O.A. Kosagepos
. .2024

HanpaeneHne nogrotoBku / cneumanbHocTb: 04.03.01 Xumus
Oucunnnuna: dusmnyeckas xmmms

dopma 06yyeHns: ovHas

Bug KoHTponA: ak3ameH

Bua atTrecTauuun: npomMexyToyHas

KoHTponbHO-nameputenbHbin Mmatepuan Ne 16
1. ToHATHe aneKkTpodHOro noTeHumana. YpaBsHeHme HepHcTa ans paBHOBECHOIO rafibBaHu-
noTeHuUwnana n paBHOBECHOMO 3MeKTPOAHOro noTeHumana.
2. [MNOTHOCTb TOKa U CKOPOCTb ANEKTPOXUMUYECKON. [onsapusaums anektpoga. MHoroctagnmiHoCTb
3ANeKTPOAHbIX MPOLLECCOoB.

MpenogaBaTtenb a.x.H., gou. O.A. Kozagepos

YTBEPXOAIO

3aBeaytowmn kadpegpon

m3nveckon Xxmmmm

O.X.H., Aou,. O.A. Kosagepos
. .2024

HanpasneHue noarotoBku / cneuynanbHocTb: 04.03.01 Xumus
Oucunnnuna: dusmnyeckas xmmms

dopma 06yyeHms: ovHas

Bua koHTpons: ak3ameH

Bug aTTecTtaumm: npomMexyToyHas

KoHTponbHO-uaMeputenbHbin matepuan Ne 17
1. OnemeHTbI Teopun anekTponpoBoaHocTn [debas-Xiokkens-OHaarepa. dnekrtpodopeTuyeckoe n
penakcaumoHHble TopMoXeHnd. dddekTol BuHa n [ebasa-danbkeHrareHa. Oddpekt Papages.
2. Kopposusi ¢ BOAOPOAHON U € KUcnopogHon genonspusaumen. MHmbntopel kopposuu.

MNpenogaeaTtenb A.x.H., gpou. O.A. Kosagepos

YTBEPXXOAIO

3aBeaytowmn kadegpon

bm3nveckon Xxmmmm

0.X.H., gou. O.A. Kosagepos
. .2024

HanpaeneHne nogrotoBku / cneumanbHocTb: 04.03.01 Xumus
Oucunnnuna: dusmnyeckas xmumms

dopma obyueHus: ovHas

Bua KoHTpons: ak3ameH

Bua atTrectauun: npomMexyTo4vHas

KoHTponbHO-uameputenbHbin matepuan Ne 18
1. OnekTpmyeckas NpOBOANMOCTbL PAacTBOPOB 3MEKTPONNTOB: yaeSlbHasa, MOnapHas. dnekrpuyeckas
NOABMXHOCTb MOHOB.
2. NoTeHumomeTpna n ee BO3MOXHOCTU. OnpegeneHne nponsseaeHnsa pacTBOPUMOCTH
MariopacTBOPUMbIX 3NIEKTPOSIUTOB.



MpenogaeaTtenb A.x.H., opou. O.A. Kosagepos
YTBEPXXOAKO

3aBeaytowmi kadepon

hm3n4eckon Xmmmm

O.X.H., gou. O.A. Ko3agepos

. .2024

HanpaeneHue noarotoBku / cneumansHocTb: 04.03.01 Xumunsa
Oucunnnuna: dusmnyeckas xmmms

dopma obyyeHus: ovHas

Bua KOHTpons: ak3ameH

Bua atTectauun: npomexyTovHas

KoHTponbHO-uameputenbHbin matepuan Ne 19
1. XMMUYECKME NCTOYHUKN TOKA.
2. [1BONHOM 3NEKTPUYECKMI CITON Ha rpaHuLe MeTanna u pacteopa. EMKocTb ABOMHOro
3ANEKTPUYECKOTO CrOS.
MNpenogaeaTtenb A.x.H., gpou. O.A. Kosagepos

YTBEPXOAIO

3aBeaytowmn kadpegpon

dm3nveckon Xmmmm

O.X.H., Aou,. O.A. Kosagepos
. .2024

Hanpaenexne nogrotoBku / cneumanbHocTb: 04.03.01 Xumunsa
Oucunnnuna: dusmnyeckas xmmms

dopma o6yyeHus: ovHas

Bua koHTpons: ak3ameH

Bua atrecTauuun: npomMexyToyHas

KoHTponbHO-nameputenbHbin Mmatepuan Ne 20
1. Bnnanne pasnunyHbix akTopoB Ha 3MeKTPONPOBOAHOCTL pacTBOPOB. AHOManbHas
3MEeKTPONPOBOAHOCTb MOHOB.
2. Knaccudpumkaums anekTpoxXmmMmyecknx Lenen. Xmmmyeckme Lenu.

MpenogaBartensb A.x.H., opou. O.A. Kosagepos

YTBEPXOAIO

3aBeaytowmn kadegpon

bm3n4eckon Xxmmmm

O.X.H., aou,. O.A. Kosagepos
. .2024

HanpasneHue noarotoBku / cneynanbHocTb: 04.03.01 Xumus
Ovcumnnuna: Pusnyeckas XMmus

dopma 06yyeHms: ovHas

Bug KoHTponsA: ak3ameH

Bua atTtectauumn: npomMexyTo4vHas

KoHTponbHO-nameputenbHbin Mmatepuan Ne 21
1. MNpegenbHasa anekTpnyeckas NOABMXHOCTb MOHOB. 3akoH Konbpayla v crnecTBus U3 Hero.
MNpaBuno BanbaeHa-lNucapxeBckoro.
2. Agcopbumsa n anekTpokanunnsipHble KpuBble. [NoTeHumnan HyneBoro 3apsiga. YpaBHeHue
JinnnmaHa.

MpenogaBartensb A.X.H., gpou. O.A. Kosagepos



YTBEPXOAKO

3aBeaytowmi kadepon

hm3n4eckon Xmmmm

O A.X.H., aod,. O.A. Ko3agepos
. .2024

HanpaeneHue noarotoBku / cneynanbHocTb: 04.03.01 Xumus
Oucunnnuna: dusmnyeckas xmmms

dopma obyyeHus: ovHas

Bua KOHTpons: ak3ameH

Bua atTectauun: npomexyTovHas

KoHTponbHO-uameputenbHbin Matepuan Ne 22
1. PaBHOBeCHasi anekTpoxumMmyeckas uenb. HanpspkeHne anekTpoxXxMMmn4eckom Lenu, CBsisb C
noTeHUmManamm oTAeNbHbIX 3MEKTPoA0B. AHOA U KAaTOA B 3MEKTPOXUMUYECKON Lienu.
2. NoteHuman JoHHaHa. MembpaHHbIn noTeHumnan. MoHcenekTuBHble anekTpoabl. CTEKISAHHbIN
anekTpoa.

MNpenogaBaTtenb A.x.H., gou. O.A. Kosagepos

YTBEPXOAIO

3aBeaytowmn kadpegpon

m3nveckon Xxmmmm

O.X.H., Aou,. O.A. Kosagepos
. .2024

HanpasneHue noarotoBku / cneuynanbHocTb: 04.03.01 Xumus
OucumnnuHa: dusnyeckas xmmms
dopma 06yyeHms: ovHas
Bua koHTpons: ak3ameH
Bua atrecTauuun: npomMexyToyHas
KoHTponbHO-u3meputenbHbin maTepuan Ne 23
1. OCHOBHOE ypaBHEHUNE 3MIEKTPOXMMUNYECKON TEPMOAMHAMUKN. Y paBHeHne M'mbbca-lenbMronbua
A58 HANPSKEHUS ANEKTPOXNUMUYECKON Lienn.
2. NoTeHuman koppo3nun. Tok koppo3uun. [Juarpammbl OBaHCA N NX 3HAYEHME.

MNMpenogaBaTtenb O.x.H., gou. O.A. Ko3zagepos

YTBEPXOAKO
3aBeaytowun kadeapon
bm3n4eCKon XumMmmn
O.X.H., gou. O.A. Ko3agepos
. .2024
HanpasneHue noarotoBku / cneynanbHocTb: 04.03.01 Xumus
Ovcumnnuna: Pusnyeckas XMmus
dopma 06yyeHms: ovHas
Bug KoHTpona: ak3ameH
Bua atTtectauumn: npomMexyTo4vHas

KoHTponbHO-nameputenbHbin Mmatepuan Ne 24
1. Knaccudmnkaumsa anekTpogoB. OnekTpodbl NepBoOro poga. AnekTpodbl BTOPOro poaa.
OKMCNUTENbHO-BOCCTAHOBUTENbHBIE SNEKTPOAbI.
2. MogenbHble NpeacTaBfeHnsa O CTPOEHNN OBOMHOMO SNEKTPUYECKOro Cosl.

MNpenogasaTtenb a.x.H., gou. O.A. Kozagepos



YTBEPXOAIO

3aBeaytowmn kadegpon

dmn3nveckon Xmmmm

O.X.H., Aou,. O.A. Kosagepos
. .2024

HanpaeneHne nogrotoBku / cneumanbHocTb: 04.03.01 Xumus
Oucunnnunna: dusmnyeckas xmmms

dopma 06yyeHns: ovHas

Bug KoHTponA: ak3ameH

Bua atTrecTauuun: npomMexyToyHas

KoHTponbHO-n3amepurtenbHbii matepuan Ne 25
1. TlasoBble anekTpogbl. BogopogHbin  anektpod. KucrnopogHeln  anektpon. [Huarpamma
ANEKTPOXMMNYECKON YCTOMUYNBOCTUN BOAbI.
2. lNonapusaumMoHHble KpMBbIE aNeKTpoaa B criydae 3amenneHHon anddysun. MNpegenbHbIn
O dY3NOHHBIN TOK.

MpenogaBaTtenb a.x.H., gou. O.A. Kozagepos

YTBEPXOAKO

3aBeaytowmn kadeapon

bm3n4eckon Xmmmm

O.X.H., aou. O.A. Ko3agepos
. .2024

HanpaeneHune nogrotoBku / cneumansHocTb: 04.03.01 Xumnga
Oucumnnnuna: dusmnyeckas xmmms
dopma 0byyeHus: ovHas
Bua koHTpons: 3K3ameH
Bua atTecTauun: npomexyTovHas
KoHTponbHO-nameputenbHbin Matepuan Ne 26
1. OkucnuMTenbHO-BOCCTAHOBUTENbHLIE anekTpoabl. [1paBuno JlloTepa. XMHIIMAPOHHbLIN SNeKkTpoA.
2. Andbdy3noHHbIN NoTEHLNan n MetTopl €ro yCTpaHeHus.

lNpenogaBaTtenb a.x.H., gou. O.A. Kozagepos

KOHTpOmnbHO-M3MepuTenbHble MaTepuanbl MNPOMEXYyTOYHOW aTTecTaumMuM BKyawT B cebs
TeopeTMyeckme BOMPOCHI, MO3BOMLAIOLLME OLEHUTb YPOBEHb MOMYYEHHbLIX 3HAHWA W  CTeneHb
chopMMpPOBAHHOCTN YMEHUA W HaBbIKOB B obnactn wusmyeckon xumuun. [lpu  oueHuBaHun
NCNONb3YIOTCHA KONMYECTBEHHbIE LUKaNbl OLeHOK. Kputepumn oueHnBaHnAa NpuBeAeHb! BbILLE.

Mpv peanusaumMm AUCLMUMAUHBI C NMPUMEHEHUWEM AUCTaHUMOHHbLIX 0Gpas3oBaTeslbHbIX TEXHOMOrun
OUEHKM 3a 93K3ameH/3ayeT MoryT OblTb BbICTaBfeHbl MO pes3ynbTaTaMm Tekyllenh aTrectauum
obyuyatoLlerocst B cemecTpe.



20.3. OueHoOuYHbIe cpeacTBa ANA AUMAarHOCTU4YeCKoOn paboThbl

OIIK-1
3axkpvimule
1. Kakasa ¢opma 3anucu nepBoro Hauajga TEPMOJIMHAMUKH SIBJIIETCS TPABUILHOM:
a) dU = 06Q - 5A,; 0) 6Q =dU + 0A B) 0A =dU + 6Q
') BEpHBI a) U 0) 1) HE BEPEH HHU OJIMH BapHaHT
2. VlcTuHHON MOJSPHON TEMIIOEMKOCThIO HA3bIBACTCS:
a) KOJIMYECTBO TEIJIOThI, HEOOXOIUMOE JIJIsl HarpeBaHUsI CUCTEMBI Ha T'PaIycC;
0) KOTMYECTBO TEIUIOTHI, HEOOXOIUMOE JJISI HarpeBaHus 1 MOJIb BEIIEeCTBA HA TPAyC; B)
KOJIMYECTBO TEIJIOTHI, HEOOXOIUMOE JIJIsi HarpeBaHus 1 MOJIb BeIlecTBa Ha I'Paayc MpU
IMOCTOSIHHOM JIaBJICHHH,
I') KOJIMYECTBO TEIUIOTHI, HEOOXO0UMOE JJIsl HarpeBaHus 1 MOJIb BelecTBa Ha Tpayc MpH
MMOCTOSTHHOM 00BEME;
1) BEPHOTO OTBETA HET.

3. Ecnu pa3HOCTh TEMIOEMKOCTEH MPOIYKTOB PEAKIIMU M UCXOIHBIX PEareHTOB paBHA HYJIIO,
TO TEIUIOBOU Y(PPEKT XUMHUUECKON PEAKIIMU C YMEHBILICHHEM TEMIIepaTypbl MOXKET:
a) TOJIbKO YMEHBIIATHCS;
0) TOJIBKO pacTu;
B) CHayaja yBEJIMYMBATHCS, 3aTEM YMEHBIIATHCS;
') 3aBUCHT OT 3HAKa U3MEHEHHS TETUIOEMKOCTH,
) HE U3MEHSIETCS MPH U3MEHEHHH TEMIIEPaTyPhI.

4, TermioeMKOCTh UJCAIBHOTO T'a3a B U30TEPMUUECKON CUCTEME:
a) paBHa HYJIIO;
0) ctpeMHuTCs K 0ECKOHEYHOCTH;
B) 3aBHUCUT OT CTPOCHHS MOJICKYJIbI
T) 1J11 U30TEPMHUYECKON CHUCTEMbI TAKOTO MOHSTHUSI HE CYILIECTBYET;
1) BEpHOTO OTBETA HET.

5. PaGota pacmupenus 1 Moib HI€anbHOTO Ta3a OOJbIIIE:
a) B N30TEPMHUYECKOM TIPOIIeCCe
0) B anmmabaTU9IeCcKOM IPOIecce;
B) B U30XOPHOM IMPOIIECCE;
') B ©300apHOM IIpOIIEeCCE;
1) BO BCEX IpoIleccax OJIMHAKOBA.

6. Jlis HeoOpaTuMoro mporecca ypaBHEHHE BTOPOTO 3aKOHA TEPMOIUHAMUKH BBITIIS AT

CJICTYFOIIUM 00pa3oMm:

a) dS=06Q/T; 6)dS>3Q/T; B)dS<56Q/T; r)dS>3Q/T; m)BepHOro OTBETA HET.
7. Tlporecc KpUCTAIM3AIIUN BOIBI COMTPOBOXKAACTCS YMEHBIIICHHEM SHTPOIIHH.
CrnenoBaTebHO JAHHBIN MPOIIECC:

a) CaMOIIPOM3BOJIbHBIN; 0) HECaMOTIPOU3BOJILHBIN; B) PAaBHOBECHBII;
') B IaHHOM CJTy4ae U3MEHEHHUE SHTPOITUHU MPOIIECcCa HE SIBISIETCS KPUTEPUEM; 1)
BEPHOTO OTBETA HET.

8. Ilpouecc pacmmpeHus uaeaabHOro ra3a NpoBOAAT CHavyajla 00paTuMo, a 3aTeM
HeoOpatuMo. Kakas u3 TepmoanHaMuyeckux (GyHKIMA OyIeT OT 3TOTr0 3aBUCETh:



a) paboThl; 0) U3MEHEHHE SHTPONHH; B) U3MEHEHUe dHepruu [ mooca;
') I3MCHECHHE BHYTPEHHEH SHEepruu; 1) JIFOOOH U3 MepeUrCIICHHBIX.

9. 1 moub aprona u 1 Monb a3ora Harpenu Ha 40° B MU30XOPHBIX YCIOBUSX. MI3MeHeHHE
SHTPOIHUU JJIs1 KAKOTO raza 0oJiblie:

a) aprona; 0)a3oTa; B) OJIMHAKOBO JIJIsi 000X ra3oB;

T') B 9THX yCIOBHUSIX SHTPOMHS HE U3MEHSETCS,

1) BeJIMYMHA U3MEHEHUS YHTPOITUH 3aBUCUT OT HAYAJILHOTO JIABJICHUS Ta3a.

10. VYcioBue XUMHYECKOTO PAaBHOBECHS B CUCTEME UMEET BU/I:
a) A >0 6)Zwivi=0  B)Zwivi<0 1) Xpivi>0 1) BEepHOro OTBETa HET.
11.KoHcTaHTa paBHOBECHS PEAKLIUM 2COp =2CO+0, JIOJKHA OBITh 3alIMCaHa TaK:
P2C02)  g) . PA(CO2) 4y . _ PA(COp)P(cO) I K, - P2(co)-P(0p)
pCoyP?0z) U Pcoproz) T p¥0g) P p(cop)
12.PaBHOBecHBIM BbIX0J poaykToB peakiuu CO + 2H, = CH3OH, nporekartoieii B uaeanbHOM
ra30BOI CMECH MPH YBEITWYCHUU JTABJICHHUS:
a) YBEIMYHUTCS 0) YMEHBIIUTCS  B) HE U3MEHUTCS
I') CHavaja yBEJIMIUTCS, IOTOM YMCHBIITUTCS.
13.Paznuune Mexay 3HadeHusIMU KOHCTAaHT K¢ n Kx cymiecTByer:
a) Bcerja; 0) pazu4usi HET;
B) TOJIBKO JIJISl TETEPOTEHHBIX CUCTEM; T) €CIIH AVyysa # 0; 1) €CITH AVyas, = 0.
14.Kak paccunTaTh KOHCTaHTY PaBHOBECHSI PEaKINH, €Clii u3BecTHO 3HaueHne AG% r:
a) IN(AG% 1)= -RTKp; 0) AG% 1 =-RTexp(Kp); B) AG% 1= -RTInKp;
I') pacyeT HEBO3MOXKEH.

a) Kp =

15. ®pakimoHHON MEPErOHKON CMECh IBYX KOMITIOHEHTOB MOYKHO Pa3/IEIUTh HA YNCTHIC
BEIIIECTBA, €CIIM:

a) Ha JuarpamMMe XUJAKOCTb-TIap UMEETCsl a3€0TPOITHASI TOUKa,

0) Ha quarpaMMe KUJKOCTb-TIap HET a3€0TPONHON TOYKHU;

B) €CJIM KOMIIOHEHTHI HE CMEIINBAIOTCS;

T') €CJIM KOMITOHEHTHI CMEIITUBAIOTCS OTPaHHUYEHHO;

1) B TIOOOM CJIy4yae MOKHO Pa3/IeuTh.

16. JImarpamma COCTOSIHHSI BOJIa-aHUJIMH HMEET BEPXHIOI KPUTHIECKYIO TemmepaTypy. [Ipu
ATOM C POCTOM TEMITepaTyphl B3aMMHAasl pACTBOPUMOCTb JIBYX KHJIKOCTEH:

a) YMEHbIIIAeTCs; 0) HE MEeHseTCS; B) YBEJIMYUBACTCS;

I') XapakTep U3MEHEHUS 3aBUCUT OT KOHLIEHTPALIMU KOMIIOHEHTOB.

17. DHeprusi akTUBAIMU IPOCTON PEAKIMHU C POCTOM TEMIIEPATYPHI:
a) pacteT; ©0) HE MEHSETCS; B) YMEHBINIACTCS; T) MOXKET MEHSTHCS 10 Pa3HOMY.

18. Temmneparypnbiit koapdurnuent Bant-I'odda paen 3. TemnepaTtypa npu npoTekaHUU
peaknuu tuna A=B ysemnumiiacek Ha 30 rpagycoB. CKOPOCTh pEaKLIAH IPHA 3TOM YBEINYUIIACH:
a) B 27 pa3; 0) B 9 pas; B) B 6 pas3; r) B 81 pasz;

1) KpaTHOCTb OMPEJIENSIeTCS BHEITHUM JIaBJICHHEM

19. Peakuuu, ogHa U3 KOTOPHIX BO3MOKHA TOJIBKO MPU OJTHOBPEMEHHOM IIPOTEKAHUH BTOPOIA,
HA3BIBAIOTCS:

a) COMPSIKECHHBIMH 0) oOpaTUMBIMU B) TIOCJIETOBATEIHHBIMH

r) TapauielbHbIMU 1) KaTAIUTUYECKUMU.



Omkpuoimeole

20. Boxublii pacTBOp Xj10pHaa Hatpus oobemMoM 1 am® ¢ kornenTparmeii 0,10 Mos/ v
pa3IuiIN B IBE MEPHBIC KOJIOBI eMKOCThI0 500 cMmB. Yemy paBHA KOHIICHTpAIUs PacTBOpa B
Kax101 koytbe? OTBeT JaiiTe B MOJIb/IM® ¢ TOYHOCTBIO JI0 COTBIX.

21. UmeroTcst BOAHBIC pacTBOPHI MOYEBHUHBI U TITFOKO3bI OJIMHAKOBOM KoHIeHTparuu 0,005
MOJIB/KT. CpaBHUTE MEXTY COOOM TeMmrepaTypbl KpUCTAILIU3AIUN STUX PACTBOPOB.

22.CxonbKo (a3, COCTaBHBIX YaCTEH U1 KOMIIOHEHTOB COJICPKHUT CHCTEMA, B KOTOPOU
BO3MOkHO npotekanue peakuuu 2 NH; ¢y = Ny (i + 3 Hy (y? OTBeT naiite B Buze
MOCJIEIOBATEILHOCTH TpeX (P 6e3 mpoOeoB U 3HAKOB MPETTUHAHMUS.

23.11pu aTMoc(epHOTo JaBJICHUS TEMIIEPaTypa KATIEHUS BOJIBI MOXKET OBITH BBIIIIE
100 °C. (BcTaBBTE MPOITYIIICHHOE CIIOBO)

24. TennoTel cropanus rpaduTa U anMasza Ipu CTaHJAPTHBIX YCIOBUSX COCTABIISIOT
-393,5 u -395,4 xJ>x/Monb cooTBeTCTBEHHO. YeMy paBeH TemioBoi dddext nepexoaa 120 r
rpaduta B anmaz? OTBeT AaiiTe B KJ[>)k ¢ TOYHOCTBIO JI0 1€JI0T0 YHCIIA.

Knrouu onsa OIIK-1

Bompocs! 1 2 3 4 5 6 7 8 9
OTBeTHI T Ji| )i B T T T A B
Bomnpocs! 10 11 12 13 14 15 16 17 18
OtBerst b r A I B b B b A
Bompocer 19 20 21 22 23 24
Ortsetpl A 0,10 | PaBHubI 131 nosbienny | 19
(oTMHAKOBBI)
OIIK-2
3axkpvimule
1. Jlnst Hekotopoit conu KA sHeprus paspylmeHus KpUCTAINYECKOW PEIIETKU 0Ka3aJIacl

Oosplie (10 MOIYJI0), YeM CyMMapHas TerioTa ruapatanuu noHoB K* u A=, TeruoBoit
s dexT nporecca pacTBOPEHUS ITOU COJIU:
a) 9K30TEPMHYCH; 0) PHIOTEPMHUYECH; B) OTCYTCTBYET; T) MOKET OBITh JIFOOBIM.

2. TemnoBoii 3 dexT peakiuu: C+%o 2 +2Hy —CH30H MOKHO CUUTaTh

a) TeTUIOTON 00pa30BaHMS METAHOJIA,; 0) TeTJI0TOM CropaHus yriaeposa;

B) TEIUIOTOM CrOpaHusi BOJOPOJIA; I') MOAXOAUT JIF000€ U3 MEePEUHCIICHHBIX.
3. TepMmogmHaMudecKkre 3aKOHBI TPUMEHUMBI K CHCTEMaM, COCTOSIITUM U3:

a) HECKOJIBKUX YaCTHII; 0) HECKOJIbKMX COTEH YaCTHIL;

B) YKCJIa YACTHI], CPABHUMOTO C YHCIOM ABOTa/Ipo; T) K JIOOOMY YHCITYy YacCTHII.

4. Jlns HEKOTOPOH PEaKIIUU TEMIO0EMKOCTh MPOTYKTOB MEHBIIIE TEIJIOEMKOCTH UCXOHBIX
BemecTB. TemnoBoi 3h(EeKT IToN peakiuu ¢ pOCTOM TEMIIEPATYPHI:
a) YBEJIMYHMBACTCS, 0) yMeHbIIIaeTcs;
B) MOYKET KaK yBEJIUYMBATHLCS, TaK 1 YMCHBIIIATHCS;
T') HE 3aBUCHUT OT TEMITEpPaTypPHhI.

5. 1 monb aprona u 10 mosib Bogopoaa uzoxopruuecku HarpeBatoT Ha 100°. B kakoMm ciydae
paboTa, coBepIlIeHHas ra30M, OyJeT OobIIe:



a) U1 aproHa; 0) JIJIs BOJIOPO/Ia; B) OJUHAKOBA;
T') 9TO 3aBUCUT OT HAYaJIbHOM TeMITepaTyphl U JIaBJICHHS.

6. Temiora HeHWTpaaU3aIuy pacTBOpa HEKOTOpOM KucioThl HA oka3zanack paBHA TEILIOTE
HEHTpanu3aIiy PacTBOpa COJITHON KUCIIOTBI B TE€X )K€ YCIOBHSX, CIICOBATEIIBHO, KHCIIOTa
HA —sro:

a) cJ1aObIi PJIEKTPOIIUT; 0) CHIJIBHBIN JIEKTPOJIUT;

B) TEIJIOTHI HEUTPAU3AIMKA KUCJIOT BCET/Ia PA3INYAIOTCS, U O CHJIC DJICKTPOJINTA HUYETO
CKa3aTh HEJb34;

I') TETUIOTHI HEUTpaIU3aliK JIFOOBIX KUCJIOT BCEr/la COBMAAAloT.

7. Kakue napameTpbl HEOOXOIUMO MOAEPKUBATH MOCTOSSHHBIMH, UTOOBI IO 3HAKY
M3MEHEHHS SHTPOIHUH MOKHO ObUIO CyJUTh O HAIIPaBJIEHUU CAMOIIPOU3BOJIBHOTO TIpoiiecca’?
a)P, T; o0)U,V; B)V, T; r) U, P.

8. B kakoM 13 mepeynciIeHHBIX HIKE 00paTUMBIX MPOIIECCOB ¢ 1 MOJIb WICaTHbHOTO Tra3a
M3MEHEHUE PHTPONUU OyIeT MaKCUMAJIbHBIM ?

a) HarpeBanue oT 300 K 10 400 K npu mocTOSsHHOM J1aBJICHUH;
0) marpeBanue ot 300 K mo 400 K mpu nmoctossHHOM 00BEME;
B) n3oTepMuueckoe pacmmpenue ot 300 M 10 400 m3;

r) aguabatuueckoe pacmmpenne ot 300 m3 1o 400 m3 .

9. MoXeT JIu KOHCTaHTa PaBHOBECHS XUMUYECKOM PEeaKIIMi HE MEHSThHCS C TEMIIEPATYPOA:
a) na, eciiu AH # const; 0) na, ecmu AH = 0;

B) KOHCTaHTa BCET/Ia 3aBUCUT OT TEMIIEPATYPhI; r) na, ecnu AV= const.

10.IIporecc B3anMOICHCTBHSI OCHOBAHHS C KHUCIIOTOM SBIISCTCS IK30TEPMHYCCKON pEaKIIUei.
UTo nMpou30MIeT ¢ MOJ0KEHUEM paBHOBeCHS U BeMuuHOU K¢, eciu yBenmInTh
TeMIreparypy:

a) HUYero He U3MEHUTCS;

0)KOHCTAHTa HE U3MEHUTCS, PABHOBECUE CMECTUTCSI B CTOPOHY 00pa30BaHUs IPOIYKTOB;
B) KOHCTAHTa YMEHBIIIUTCS, PABHOBECUE CMECTUTCS B CTOPOHY 00pa30BaHUS HCXOIHBIX
BEIECTB;

I') KOHCTAHTa YBEJIUYUTCSI, PABHOBECUE HE CMECTHUTCHL.

11.C pocTom TeMiiepaTypbl CTENEHb AUCCOLUAIINN Fa3000pa3HOr0 XJIOpHUAa BOJIOPOA 110
peaxiuu 2 HCl = Cl, + H, (AH > 0):

a) pacteT 0) yMeHBbITIaeTCst
B) HE MEHAETCS I') TaKasi peakiusi He BO3MOXKHA.

12.TTpum 26 °C xoncranTta paBaoBecus nporecca FeO + HCI = FeCl, + H,O Gombie, yem B
ATUX ke ycnoBusX, HO npu 20 °C. YUTo MOKHO CKa3aTh O 3HaKE TEIIOBOro 3ddexra 3Toro
npoiiecca:

a) AH >0 06) AH<O  B) moxer ObITH Kak <, Tak u > 0 r) AH =0
13.CxoJIbKO COCTAaBHBIX YaCTEH U CKOJIBKO KOMIIOHEHTOB COJEPKUT CUCTEMA

NazO(TB) + SO3(F) = NazSO4(TB):

a)3u3l 6)3u?2 B)2u2 r)2ul

14.Kakoe arperaTHO€ COCTOSIHUE — JIe]l UJIU KUJKas BoAa OyjeT 6oJiee yCTONYMBBIM Tpu 273
Kul arm:

a) nen;  0) )KUIAKOCTB; B) OJJMHAKOBO YCTOMYMBHI 00a; T) HE YCTOMYHMBHI 00a.
15.Mo3kHO 11 PeBPaTUTh KUAKYIO a3y B nap 6€3 HarpeBaHUs:
a) J1a, Hy’)KHO yBEJIMYUTD JABJICHUE; 0) 1a, HY>)KHO YMEHBIIIUTD JJABJICHUE;



B) 3TO 3aBUCHUT OT OPUPOJIbI BEUIECTBA; TI') TAKOE HE BO3MOXKHO.
16.Han kakoii )KUIKOCTHIO — BOJA WM BOJAHBIA PACTBOP MOYEBUHBI — JABJICHUE HACBIIIEHHOTO
BOJISTHOT'O Mapa BHIIIIE:
a) HaJ pacTBOPOM; 0) HaJl BOOH;
B) OJIMHAKOBO HaJl 00CHUMH; ') IPaBUJILHOI'O OTBETA HET.
17. Hanuuue kaTanuzaropa:
a) YBEIIMYMBAET CKOPOCTh Kak MPSIMOM, Tak U OOpaTHOM peakiuu;
0) yBETUYMBAET CKOPOCTh MPSMOM peaKIIMu U YMEHbIIIAET CKOPOCTh OOPAaTHON peaKUuu;
B) MO3BOJISIET IPOTEKATh TEPMOJUHAMHUYECKHU 3aIPELIEHHOMY MPOLIECCY;
T') YBEJIMYUBAET BpeMsl TOCTHIKECHUSI PAaBHOBECHSI.

OmKkpovimoie

18.B auctummpoBanHoi Bojae maccoit 180 r pactBopuiu 5,85 1 xjopuaa Hatpusi. Berauciure
MOJISIPHYIO JIOJIIO XJIOPUA HATPpUs B 3TOM pacTtBope. OTBET NMPUBEAUTE C TOUHOCTHIO J0 JIBY
3Havamux mudp. Pazgenurens - 3ansras.

19. Cxonbko apaa (Kr) pacTaer, eciiv JieJ Macco S5 kr u Temreparypoit 0°C onycTuTh B BOAY
Maccoi 10 kr u temneparypoit 0°C? OTBeT pUBEAUTE C TOUHOCTHIO 0 LEIbIX.

20. 1 HeKoTopo# peakiiuu KoHCTaHTa ckopoctu rpu Temreparype 300 K cocrasser 0,3
1-MoJb ! 'MuH Y, a TeMnepaTypHbIi k03p(HULUEHT peakuuy paseH 3. Paccuuraiite 3HaueHHE
KOHCTaHTBI CKOPOCTH peakiuu npu temreparype 320 K. OTser npuseaure B JI*MOJIb | MUH ™
C TOYHOCTBIO JI0 JIecAThIX. Pa3zaenurens - 3ansrasi.

21. Aueratnsiii OydepHsIil pacTBOp, coaepxaruii mo 0,10 MOJIb KHCIIOTHI U COJIM pa30aBUIU
Bozoi B 10 pa3. Urto nmpouzomnwio ¢ BearuunHoit pH? Kak nmomensnacs 6ypepHas eMKOCTHIO?
JlaliTe 1Ba OTBETA KaK JIBA OTAECIBHBIX IPEII0KEHUS.

22. PacTBOpUMOCTD XJIOpHAA cepedpa B pacTBOPE XJIOpHUAA KaIus , UeM B BOJIE.

(BcTaBbTE MPOMYIIIEHHOE CJIOBO)

1

Knrouu ona OIIK-2

Bomnpocst 1 2 3 4 5 6 7 8 9
OTBeThI b A B b B b b A b
Bomnpocel 10 11 12 13 14 15 16 17
OTBeThI B A A b B b b A
Bompocsr 18 19 20 21 22
OTBeTHBI 0,0099 0 2,7 He Meunbiie
H3MEHMIIAC.
YMEHBIINIIACE.
Wnu:

Benuuuna pH
HE
M3MEHUIIACH.
Bydepnas
€MKOCTb
YMEHBIIHIIACH.




OIIK-3

3akpvimule:
1. [Ipy MOCTOSIHCTBE KaKMX MapaMeTPOB SHTAIBITUS XUMUIECKON PEeaKIIui paBHA €€ TEIIOTE:

a)V, T; 0)P, T; B) S; P ruU;Vv 1) UHBbIE apaMEeTPhl U UX COYETAHUS.

2. Onpenenurte NPaBUIBHBIN PSJT PACTIONOKEHUS TEITNIOEMKOCTEN Tra3000pa3HbIX BEIIECTB MPU
OJVMHAKOBOM TEMIIEPATYpE:

a) Ce(H20(n1en)) > Cp(H20(map)); 6) Cp(Ar) > Cp(N2) > Cp(H20 (nap))

B) Cp(Ar) = Cp(N2) = Cp(H20 (ap)) r) Cp(Ar) < Cp(N2) < Cp(H20 (nap))-

3. Paznuuarorcs mu termnotsl HerTpanu3anuu 0,1 M pactBopoB HCOOH u HNO3; pactBopom
HIENIOYN OJIMHAKOBOM KOHILIEHTPALIUU:

a) na; 0) Her; B) 3aBHCHUT OT BHEITHETO JaBJICHUS;

T') 110 IPUBEACHHBIM JJAHHBIM OJTHO3HAYHBIA BBIBOJ] HCBO3MOYKCH.

4. Tlpu P=const a3ot u apron HarpeBatoT Ha 20°. Koin4yecTBO TEIIOThI, 3aTpayeHHOE Ha
HarpeBaHue:

a) 6omble s a3oTa;  0) OoJbIIe IS aproHa;

B) OJMHAKOBO /i1 000OUX ra3oB,; I') 3aBUCUT OT Ha4YaJIbHOW TeMIepaTyphl Ia30B.

5. 3nauenue Kp peaxnmu 2NH;z; = Ny + 3H; B rasoBoii (aze npu ymeHbIIIEHUH OOIIETO
JaBJICHUS B 2 pa3a:

a) YMEHbIIUTCS  O) HE UBMEHHUTCS B) YBEITUUHUTCS

') MOXKET KaK YBEJIMIUTCS, TAK U YMCHBIIIUTCA.

6. MoeT I KOHCTaHTa PaBHOBECHSI XUMHUUECKON PEAKIIMH YMEHBIIATHCS C POCTOM
TeMIlepaTyphl:

a) na, ecimu AH # const; 0) na, ecmu AH < 0;

B) KOHCTaHTa HE 3aBUCUT OT TEMIIEPATYPh; r) na, ecimu AH = 0.

7. YTO HYXXHO ISl YBEJTUUECHHS TIOJTHOTHI MIPOTEKAHUS Ipoliecca

NH3(F) + HCl(F) = NH4C|(TB) (AH < O)

a) YBEJIMYUTH OOLIEE TABICHHUE U TEMIIEPATYPY;

0) YMEHBIIIUTH 00I1IIeE JIaBJICHUE U TEMIIEPATyPYy;

B) YBEIMYHTH 00I1IIee TaBICHUE U YMEHBIIUThH TEMIIEPaTypy;

r') IaBJICHUE U TeMIIepaTypa He BIMSIOT Ha BBIXOJ MPOAYKTA.

8. Ykaxute yciaoBue, Ipu KOTOPOM IS pacdeTa TeMIepaTypHOil 3aBUCUMOCTH KOHCTAHTHI

K
PaBHOBECHA MOXKHO ITOJIb30BATLCS YPABHCHUEM Inizﬂ N .
KTl R\Tg To

a) AH = 0; 0) AH = const; B) AH # 0; ') TAKOTO YCJIOBUS HET.

9. MNwmeroTcs nBa pacTBOpa OJAMHAKOBOM KOHIIEHTpaluu. B iepBoM pacTBOPEHHBIA KOMITOHEHT
JETY4Yuid, BO BTOPOM — HEJIeTy4Ynid. 3HaU€HHUsI IaBJIEHUS HACBIIIEHHOTO Mapa HaJ 3TUMHU
pacTBOpaMH:

a) OJINHAKOBO; 0) Ha/l MEPBBIM BBIIIIE;

B) HaJl BTOPBIM BBIIIE;  T) 10 UMEIOUIMMCS JaHHBIM OTBETUTD HEJIb3.

10.meroTcst BOAHBIEC PACTBOPHI XJIOpUIA HATPUS U XJIOPHUIA KAIUs OJUHAKOBOMN
KoHLeHTpauuu. CpaBHUTE TEMIIEpaTypbl KPUCTATU3ALMH 3TUX PACTBOPOB:

a) OJINHAKOBA; 0) y mepBoOro pacTBOpa BBIIIIE;

B) Y BTOPOT'0O pacTBOpA BHIIIE; T') IO UMEIOIIMMCS JaHHBIM OTBETUTDH HEJIb3S.
11.Kpuockonuyeckas MocTOsIHHAasI HE 3aBUCHT:

a) OT IPHUPOBI PACTBOPUTENS; 0) OT MPUPOJIBI PACTBOPEHHOTO BEIIECTBA;



B) OT BHEIIIHETO JaBJICHUS; I') BEPHOTO OTBETA HET.

12.PacTBOPUMOCTH TBEPIOTO BEIIECTBA B KUIAKOCTH OOJIBIIIE:

a) B UJI€aJTbHOM PacTBOPE;

0) B pacTBOpE C MOJIOKUTEITHLHBIMHA OTKJIIOHEHUSIMU OT 3aKOHa Payus;

B) B PaCTBOPE C OTPULIATEIbHBIMHU OTKJIIOHEHUSIMU OT 3aKoHa Pays;

I') pACTBOPUMOCTb 3aBUCUT TOJIBKO OT TEMIEPATYPBHI.

13.Cornacno 3akony KoHoBasoBa cocTaB KUKOCTH IO CPABHEHUIO C COCTABOM PABHOBECHOTO
C He mapa:

a) TaKoM Xke,

0) oboraiieH MeHee JIETyYUM KOMIIOHEHTOM;

B) oOoraiieH 0oJee JISTYyYUM KOMIIOHCHTOM;

') BEpHOT'O OTBETA HET.

14.T1pu onpeneneHnu NOpsAKa XMMUYECKON peakiuu rpad)uyecKuM METOJOM MOTYYUIIH
JMHEHHYIO 3aBUCHMOCTH B KoopanHaTtax Inc — t. Kakoit mopsiiok nMeeT nanHast peaKius:
a) HyJICBOW; 0) MEepBBIif; B) BTOPOW; ') TPETUH.

15. IIpy yMeHBLIEHUH HAYaIbHON KOHIIEHTPAIMKl MCXOAHbIX BemecTs (¢ = cp®) B 1Ba pasa
BpeMs [TOJTYIIPEBPALLIEHHS B PEAKLIUU BTOPOIO MOPSIIKA:

a) YBEITMYUTCS B JBa pa3a; 0) YMEHBIIIUTCS B JIBa pa3a;

B) YBEJIMUUTCS B YETBIPE pas3a; ') HE U3MEHUTCS

16.J{ns1 peakiuu repBoro nopsiika A — B mpu HauanbHON KOHIIEHTPAIMUA UCXOTHOTO
BemecTBa Ca = 1 Monb 1! Bpems nonmynpespainenus coctasuiao 1250 cexynn. Kakoso
3HaYEHHE BPEMEHU MOJYIPEBPAILEHHS TIPU Ca = 2,5 MOJIb T 1

a) 6250 c; ©6)1250c; B)2500c¢; r)5000 c.

17. KoHcTaHTa CKOPOCTH XMMHUYECKON pEeaKIIMU 3aBUCHUT OT CIEAYIOUIMX (PaKTOPOB:

a) BpeMsl, TeMIlepaTypa, KOHLEHTPAIUsl yYaCTHUKOB PEaKIINu;

0) KOHLIEHTpalUsl Y4aCTHUKOB PEaKL 1, TEMIIEPaTypa;

B) BpeMsi, MEXaHU3M PEaKLIUH, TEMIEPATYPA;

I') MEXaHU3M peaKIu, TeMIIepaTypa.

18. TToTeHman Kakoro u3 IEKTPOIOB HE 3aBUCHUT OT pH cpensr:

a) BOJIOPOJHOTO; 0) XMHTUJIPOHHOTO; B) KQJIOMEJIBHOTO; I') CTEKJISIHHOTO.
19. BydepHubiM neiicTBHEM 001aaeT CMeCh OKcanaTa Kajus C:

a) YKCYCHOM KHCJIOTOM; 0) IMMOHHOMW KHCJIOTOM;

B) IIIaBEJICBOM KHCIIOTOM; r) opTodhochHOpPCHOMN KUCIOTOH.

20. {nst pactBopa 1 mons/nm NaySO,4 + 1 mons/n HySO4 nonnast cuna pasHa:

a) 4 MOJIB/JI; 0) 5 MoB/7; B) 6 MOJIB/JT ) 2 MOJIB/I;

1) BEpHOT'O OTBETA HET

Omkpoimule:

21. Von pacnpenensieTcs Mex Ly TOIYoJIOM U Boioii. KoHIeHTpamus #iosa B Tomyone
ropaszo 0oJbllle KOHIEHTpaluu Bojia B Bojie. Kak cooTHOCSTCS Mexay co00i XuMHU4ecKue
MOTEHIMaIbI o/1a B 00enX (pa3zax B COCTOSTHUM PABHOBECHSI.

22. KoHCTaHTa ¥ CTENEeHb AUCCOUAINN ICKTPOIUTHICCKON TUCCOIUANNN C1a00T0
5JIEKTPOIIUTA CBA3aHbI cooTHOImeHreM: K=a?c/(1-o). UTo mpOoMCXOMuUT ¢ KOHCTAHTOM
JUCCOIMAIMY 10 MEPE YBEJIUYEHUS KOHIIEHTPAIlMU pacTBopa C?




23. Ha nmuarpaMme COCTOSTHUS TeMITepaTypa-cocTaB JIBYXKOMIIOHEHTHOU cucteMbl (P= const)
MMEIOTCS TOUKH, JUIsl KOTOPBIX CTENEHb CBOOO B paBHA BYM. KakoMy 4KcCily paBHOBECHBIX
(a3 ona orBeyaet?

24. B HacHIIIICHHBIN BOAHBIN pacTBOp OpoMuaa cepedpa modaBiaeH Opomua HaTpus. Kak
M3MEHWIACh pacTBOPUMOCTh? Kak M3MEHMI0Ch MTPOU3BEIEHNE PACTBOPUMOCTH OpomMuaa
cepebpa? JlaiiTe 1Ba oTBETA, pa3/eIUB UX 3aMsATOM.

25. [lognepxuBaet u aneratHeiii 0ydepusrii pH BogHoro pactsopa, paBubiit 12,07

(K crscoon=4,75).

Kiroun ma OIIK-3

Bomnpocsr 1 2 3 4 5 6 7 8 9
OTtBeTbI b r A A b b B b b
Bompocsr 10 11 12 13 14 15 16 17 18
OTtBeThI A b B b b b b r B
Bonpocsl 19 20 21 22 23 24 25
OTtBeTHI B B PaBHbI He Onna PactBopum | Her (ue
U3MEHS daza OCThb HOJIIEPKU
eTcs (He YMEHBIIUTC BaeT)
MEHSIETC o,
s1) MIPOU3BEICH
ue
pacTBOpUM
OCTH HE
WU3MCHUTCS
OIIK-6
Omkpovimule:

1. ITpu 298 K noHHble Npou3BeIeHNS BOABI U STUIIOBOTO CIIUPTA KW(H20)=10*14 u
Kw(C2H50H)=10"%. B HeliTpanbsHOM BOJHOM M 3TaHOIBHOM PAaCTBOPAX:

a) pH(H20) > pH(C,Hs0H); 0) pH(H20) < pH(C;Hs0H);

B) pH(H20) = pH(C;Hs0H); T') BEpHOTO OTBETA HET

2. Y nenbHas 3JIEKTPOINPOBOIHOCTH BOJIHOT'O PACTBOPA CUIIBHOTO JIEKTPOJIUTA C POCTOM €0
KOHLIEHTpALlMU ¢ BHAYaJIe pacTeT, a 3aTeM CHIkaeTcs. [losBiieHrne yyacTka CHUXKEHUS
AJIEKTPONPOBOIHOCTH HA 3aBUCUMOCTH OOYCIIOBJICHO:

a) U3MEHEHUEM MEXaHN3Ma MUTPAlMOHHOT 0 MEPEHOCA;

0) U3MEHEHUEM YHCIIa HOCUTENEH 3apsa;

B) HApACTAIONINM BIMSHUEM MEKHUOHHBIX B3aUMOJICHCTBUI;

I') U3MEHEHUEM MOJISIPHOM 3JIEKTPOIPOBOJHOCTH.

3. CKOpOCTh XMMUYECKOHN pEeaKIuu MPU YBETUUCHUH €€ SHEPTHH aKTUBALIUU:

a) MOBBIIIACTCS; 0) yObIBaeT; B) HE U3MEHSAETCS;

') MOXKET U3MEHSATHCS 110 PA3HOMY; 1) 3TO 3aBUCHT OT TEMIIEPATYPHI.

4. B cOOTBETCTBUH C MPUHIIUAIIOM JUMUTUPYIOIIEH CTAANN XUMUUECKOW PEaKIIUu:

a) CKOPOCTB JIF000H CII0KHON XMMUYECKOW PEaKIIUH OMPeesieTCsl CKOPOCTHIO CaMOi
MEJIJICHHOM €€ CTaJuu;

0) CKOpPOCTB JIFOOOH CIOXKHOW XMMUYECKON PEaKUU ONPEEISETCss CKOPOCThIO caMOoil ObICTPOI
ee CTa/Iuu;



B) CKOPOCTBIO CAMOM MEJIJIEHHOM CTaJ Uy OMPEACIISIETCS CKOPOCTh CI0KHOM XUMHYECKOM
peakinu, eClii OHa COCTOUT U3 pAJla apaIICIbHBIX PEAKITUH;

I') CKOPOCTBIO CaMOM OBICTPO CTaUU ONPEIEISIETCS CKOPOCTh CIOKHON XUMUUYECKOW PEaKLHM.
€CJIM OHA COCTOUT U3 psifa NapajuleIbHbIX PEAKIIMM.

5. Beibepute ypaBHEHUE peaKIMu, COOTBETCTBYIOINIEE CTaHAAPTHOM SHTAIBITUU 00pa30BaHUS
AH298° coenmuuenns Ca(H,PO,), H,O:

a) Ca(H2PO4)2(xp) + H,O(kx) = Ca(H2PO4)2"H20 (xp);

0) Ca(t) + 6 H(r) + 2 P(xpacusiii) + 9 O(r) = Ca(H,PO4)2"H20 (xp);

B) Ca(tB) + 2 P(Gemnbriit) + 4,5 O(r) = Ca(H2PO4)2"H20(kp);

') BEpHOT'O OTBETA HET.

6. Kakue cocTostHHS pa3IMYHbIX Ta30B WM JKUJKOCTEH HA3hIBAIOT COOTBETCTBCHHBIMU: a)
COCTOSIHUSI TIPU OJIMHAKOBBIX TEMIIEpATypax U JaBICHUSX;

0) COCTOSTHUS MPU OJIMHAKOBBIX 00BEMaX U TeMIIepaTypax;

B) COCTOSIHMSI Pa3HBIX BEUIECTB, HMMEIOLIUE OJIMHAKOBBIE 3HAYECHHUSI IPUBE/ICHHBIX IEPEMEHHBIX;
I') COCTOSIHUS PA3JIMYHbIX BEIIECTB, UMEIOIINE OJJUHAKOBbIE KPUTUUECKUE OOBEMBI.

7. UneanwpHbIid ra3 pacmmpsercs oT oobema V1 1o oosema V2. Pabota pacmmpenus Oyner
MaKCUMAaJIbHOM, €CITU Ta3 pacIIupsieTcs

a) o0paTUMO U U30TEPMHUYECKU; 0) oOpaTuMoO U auabdaTUYECKH;

B) HEOOPATUMO U30TEPMHUYECKH; ') 00paTUMO U U300apUUECKH.

8. B kakux ciyyasx MOKHO IpeHeOpeUb pa3HOCTbIO MEXKAY U3BMEHEHUEM SHTAIIBIINU U
W3MEHEHUEM BHYTPEHHEW SHEPIUH PEaKIUu:

a) €Cclii B peakllii Y4acTBYIOT TOJBKO BELIECTBA B KOHJIEHCUPOBAHHOM COCTOSTHUY;

0) eclii BCE YUaCTHUKU PEAKIIMU — ra3000pa3HbIe BEIECTBRA;

B) €CJIM B XOJI€ PEAKIINH J1aBJICHUE HE U3MEHSETCS;

I') €CIIU peaKuus MPOTEKAET MPU MOCTOSIHHOW TeMIIepaType.

9. [lepexon ra3a u3 cocTosiHUS A B COCTOsIHHE B MOXKHO OCyIIeCTBUTH TpeMs Criocodbamu
(cm.puc). B kakom citydyae paboTa HaJ| Ta30M MUHUMAaJIbHA?

a) no mytu 1 0) o myTu 2 B) 10 IyTH 3 r) OJMHAKOBa BO BCEX Cllyyas:
1) OIMHAKOBA U MUHUMAaJIbHA JIJIs Ty TH 1 1 3.
P B B
A 24 y
¢ A 10. Jl;ist HEKOTOPOI peakiyu U3MEHEHUE TEIJIOEMKOCTH KaK (PYHKITHS O
J > TeMmIIeparypsl peacrasineHa ypasaeaneM ACp = Aa + AbT + AcT?,
! V riae Aa; Ab u Ac - koaddunmenTsl, koTopsie 6obiie Hyst. Kak

3aBUCHUT TETUIOBOH A (EKT peaKiuu OT TeMITepaTyphI:
a) C pOCTOM TeMIIepaTyphl CHI)KAeTcsl  0) C MOHMYKEHUEM TeMIIepaTyphbl pacTeT
B) HE MEHACTCS T') C TOHMKCHUEM TEMIIePaTyPhl CHUKACTCS
11.I1pu nasnenun 26,6-10° I1a nukaorexcan (1) ¥ dTHIAETAT (3) KMIIAT IPH OJMHAKOBOM
TeMriepatype. YeM MOXHO OOBSICHUTD, YTO IMPU HOPMATBHOM JaBIACHUH Ty IMKIIOTEKCaHa
BeIle T, dTHIIaneTaTa Ha 3,6 °C:
2) AV 1p(10) > AV 1(3); 6) AV (1) < AVyig(0);
B) A HI/ICH (H) > AHI/ICH (3)9 F) AHI/ICH (H) < AHI/ICH (3)
12.Yemy paBHO AGyen ¥ AF,q TIPU PAaBHOBECHOM UCTIAPEHUU | MOJB KUAKOCTH MPU

temneparype T, eclii map CYMTaTh UACATbHBIM Ia30M:
a) AG=-RT, AF=0; 6) AG=0, AF =-RT; B8) AG=AF=RT; 1) AG=AF =0.



13.Nmeetcs uaeanbHbIN pacTBOp U3 jieTydero (A) u Henerydero (B) kommonenToB. Kak
MeHseTCs 0011ee aBJIeHNEe HACKIIIEHHOTO Tlapa HaJl pacCTBOPOM C H3MEHEHHEM COCTaBa:
a) MOHMXAETCS C POCTOM KOHIIeHTpauuu B 0) HE MeHseTCs
B) MOBBIIIAETCS C POCTOM KOHILIEHTpallM B ) 3TO 3aBUCUT OT TeMHepaTypbl

14.T1o 3akoHy I'eHpu pacTBOPUMOCTH I'a30B:
a) YBEJIMYMBAETCS C YMEHBIIEHUEM €T0 JAaBJICHUS;
0) HE 3aBUCHUT OT JaBJICHUs Ia3a;
B) YBEJIMUMBAETCS C BO3pACTaHUEM JaBJICHUS Ia3a;
I') onpeAensieTcs TOJIbKO KOHCTaHTOU ['eHpu.

15.Cornacho I 3axkony KoHoBasoBa B rape HaJl pacTBOPOM OOJIbIIIE IO CPABHEHHIO C PACTBOPOM
a) paCTBOPUTEIS; 0) paCTBOPEHHOT'O BEIIIECTBA;
B) pacTBOPHUTENS U pACTBOPEHHOTO BEIIECTBA TOPOBHY;
I') JIETKOJIETYYEero KOMIIOHEHTA.

16. Ecnu Ha quarpaMMe pacTBOPUMOCTH MMEETCS HIKHSASI KPUTHUECKas TeMIIepaTypa, TO C
POCTOM TeMIIepaTyphl B3aMHasi paCTBOPUMOCTb:
JIBE JKUJIKOCTH:

a) HE MEHseTCH; 0) cHayasa MOBBIIIAETCS, 3aTEM IOHMKAETCS;
B) MOBBIIIACTCS; I') IOHUXKAETCS.

17.MoryT 11 nopsAI0K peakMU U MOJIEKYJIIPHOCTh OBbITh APOOHBIMH BEJIMYMHAMM:
a) HET; 0) na; B) OPSAJIOK — /14, MOJIEKYJIIPHOCTb — HET;

I') MOJIEKYJISIPHOCTB — J1a, IOPSJIOK — HET.

18.Ecnu Temmneparypa, KOHCTaHTbI CKOPOCTH M HA4aJIbHbIE KOHIIEHTPALIMU UCXOAHBIX BEIIECTB
OJIMHAKOBBI, TO PEAKIIUS KaKOro MOPsAKA 3aBEPIINTCS PaHbIIIE:

a) BTOPOro 0) HyJIEeBOTO; B) TIEPBOTO; ') TPETHETO

19./Ins1 onpeenieHNst KOHCTAHTHI CKOPOCTH PEaKIIMKA BTOPOTO MOPSAKA Tpa@uuecKuM METOI0M
CJIeyeT MOCTPOUTH IpaK B KOOPANHATAX:
a)lnc—t; 0)1/c—t;, B)1/c—1; r)c—1/t  a) BepHOro OTBETa HET.
OmKpovimule

20. 1151 Tpaduueckoro ornpeaesneHusl 3HAYCHUs] SHEPrUuM aKTUBAIlUM B YPaBHEHHH ApPpPEHUYC
HEOOXOAMMO  MOCTPOUTh  Tpaduk B  KOOpAMHATaX mn k = (T

1) Bepno; 2) HeBepHho.

21.CornacHo Tteopun AppenHuyca paccuutaiite 3HaueHue pH u pOH BoaHoro pactBop
rugpokcuna kKanusa ¢ kKoHueHtpammen 0,01 M. B orBere mpuBennre nBa LENBIX YHUCI
pa3/ieJICHHBIX OJTHUM MPOOETIOM.

22. ImetoTcsi BOAHBIE PAcCTBOPHI TIIOKO3BI W XJIOPHIA HATPHUS OJWHAKOBOM KOHIICHTPAIIHI
CpaBHHTE OCMOTMYECKOE HABIEHHE ATHX JIBYX PacTBOPOB. SBISAIOTCS JHM 3TH PACTBOPI
n3oroHnvyeckumu? [IpuBenure ABa OTBETA Kak JBa OTAEIbHBIX MPEAJIOKECHHUS.

23.ITycte umeetrcss 1 MOdb BOABI B Pa3HBIX arperaTHbIX COCTOSIHHSIX: Tap, JKUIKOCTh U JIET
CpaBHHTE MEXKIY COOOI SHTPOIUH TPEX arperaTHbIX COCTOSTHUIA.

24.B snemeHTapHOi peakuuu Tuna 2A — B HauanbHas KOHUEHTpalMs BellecTBa A paBHA
Monb-r L. Uepes 10 MuMH OT Hauana peakuuu KOHLEHTpalMs BemiectBa B cocrasmia 0,
MOJIb I *. BBIUMCINTE KOHCTAHTY CKOPOCTH 3TOM peakimu. OTBET NPUBEIUTE B [JI MOIb
MHUH ] ¢ TOYHOCTBIO [0 AECATHIX.

Knrouu ona OIIK-6




Bonpocel 1 2 3 4 5 6 7 8 9
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[1K-1

3aKphITHIC:

1. I[TpuBoMMBIE B TaOIMIAX CTAaHAAPTHBIE TEILUIOBBIE YPPEKTH XUMHUUECKUX PEAKIMH, IpOoTeKaroImux 6e3
y4acTus ra3os, 1) Npu MOCTOSIHHOM JABJIEHUU U 2) TIPU OCTOSIHHOM 00BbeMeE:
a) MEepPBbI MEHbILIE BTOPOTO; B) paBHBI MEXIY COOOI;
0) mepBBIi OOJIBIIIE BTOPOTO; ') BO3MOXHBI BCE BAPUAHTHI.
2. CnpaBoyHbI€ JaHHBIE 110 TEIJIOEMKOCTSM T'a30B MO3BOJISIIOT CAEIATh 3aKJIIOUCHHE:
a) otnomeHue Cp/Cy O0JIbIIE SAMHUIIB; B) oTHoIeHue Cp/Cy paBHO eTUHHUIIE;
0) otaomenue Cp/Cy MEHbBIIIE STMHUIIBI, r) otHotreHne Cp/Cy CTpEMHUTCSI K HYJTIO.
3. CornacHo CTpaBOYHBIM JaHHBIM SHEPTHSI Pa3pyIlICHUs] KPUCTALTHYECKON PEIIeTKA HEKOTOPOU COJIH
Oosblie, YeM CyMMapHas TeIJIOTa COJIbBAaTallMi KaTHOHA M aHUOHA (110 MOJTYJII0) 3TOM ke COIU. DTO
0003HavaeT, 4To MPOIeCC PACTBOPEHHS COJIH:
a) 9K30TepMHUYEH; B) TEIUIOBOU 3P PEKT OTCYTCTBYET;
0) PHAOTEPMUYEH; ') BO3MOXHBI BCE BAPUAHTHI.
4. CpaBHHUTE MeEXAy cCOOOH TaONMYHbIE 3HAYEHHUs OHHTPONUHU (IIPU CTAHIAPTHOW TeMmIepaType)
1 MOJIb KPUCTAJUIMYECKOTO BelecTBa (Syp) M 1 MOJIb ero napos (Sy):
a) Sip > Si; B) Sip = Su ;
0) Sip < Su; ') BO3MOYHBI BCE BAaPHUAHTHI
5. lnsa pactBOopa BelecTBa A B pacTBoputese B BwinosiHseTcs 3aK0H I'eéHpH; KOHCTaHTBI I'€Hpy MOXXHO
HailTu B cnpaBouHMkax. Kak cBsizaHbl Mexay coOOHM CTaHAApTHbIE XUMHUYECKUE MOTEHIMAJIbI
BellecTBa A B MapoBOM M XKHUIKOH (a3zax?
a) W(A) > u™(A); B) WH(A) = 1™ (A);
0) W(A) < u™ (A); T') BO3MOXKHBI JIFOOBIE COOTHOIIICHHUS B 3aBUCHMOCTH OT YCJIOBHH.
6. Ha nuarpamme cocTosiHMSI 1aBIeHHE-TEMIIEpaTypa OJHOKOMIIOHEHTHOW CUCTEMbI MMEIOTCSI TOUKH, JUIS
KOTOPBIX CTETIeHb CBOOO/IbI paBHA ByM. Kakomy 4nciy paBHOBECHBIX (pa3 OHA OTBEYALT:
a) l; 0) 2; B) 3; r) 4.
7. C pocToM TemrepaTypbl KOHCTaHTa PaBHOBECHSI XUMUYECKOH PeaKIiu:

a) TIOBBIIIIAETCS, 0) yObIBacT;
B) HE U3MEHSETCS; T') BO3MOXHBI JIIOOBIC BAPUAHTBI.



8. C pOCTOM KOHIEHTPAILIMHU PEareHTOB PAaBHOBECHBIN BBIXO/I MPOAYKTOB XUMHUYECKOW PEAKIIUHN:

a) TOBBINIACTCS; 0) yObIBaer; B) HE U3MEHSETCHI.
9. Ecmum wuMeTCs CHpaBOYHBIE JJaHHBIE TO KPHUCTAUIOXUMHUYECKHM paguycaM JIByX HOHOB C
OJIMHAKOBBIMHU 3apsAAaMHU Z1 = Zz, MOKHO JIM OIIPEJENINTh, B COIbBATHONW 000JI0UKE KAKOTO U3 JBYX HOHOB
COZICPXKHUTCST OOJIBIIIEE YHUCIIO MOJIEKYJI PACTBOPHUTEIIS:

a) y MOHA C OOJBIINM KPUCTAITIOXUMUYECKUM PATUYCOM;

0) y MOHa ¢ MEHBUINM KPUCTANIOXUMUYECKUM PaIUyCOM;

B) HE 3aBUCHUT OT pa3Mepa HOHa;

T') ONIPEICIIUTD HEIb3sl.
10. TIlpomecc SIEKTPOTUTHYECKOW AUCCOLMAIMM HEKOTOPOM COJHM ONHCHIBACTCS YPABHEHUEM:
KA=v.K*"+v_A* Kakas TepMOJIMHAMUYECKAs AKTHBHOCTH MOYKET OBITH OLIEHEHA YKCIIEPUMEHTAIIBHO:

a) KaTHOHa (a+); 0) anuoHa (a_);

B) CpeHe-HOHHAs (ax); I) 1100as U3 NepeYrCICHHBIX.
11. CornacHo oOmIENTPUHATON KIacCU(UKAIIIHN DJICKTPOIOB KaKas U3 CUCTEM IPEACTABISIET pAaBHOBECHBIN
OKHCIIMTEIbHO-BOCCTAHOBUTEIBHBIHN IEKTPO/I:

a) Cu | Cu*, Cu®"; 6) Cu | Cu?*;

B) Pt | Ag*, Cu?* r) Pt | Cu*; Cu?*,
12. B Tteopun JlebGas-XrKKenss CpeaHE-MOHHOTO Kod(hdHIMeHTa aKTUBHOCTH pa3Mmep "HOHHOU
aTMocdepsl" (nebaeBCKUil paJnyc SKPaHUPOBAHUS) C POCTOM KOHIIEHTPAIIUH HOHOB:

a) HE U3MCHSCTCS; 0) pacrer; B) MaJIaeT; ') MEHSIETCS CJIO’KHBIM 00pa3oM.

13. Hanpspxenue nenu My | L1 || L2 | M2 Gonbine Hynis, a eniu Mo | Lo || L1 | M1 menbie Hynsa. Kakas u3
Lernei 3anmuca’a BepHoO:

a) mepnasi; 0) BTOpAs; B) 00¢; ') HU OJHA.
14. U3BecTHO, 4TO MOJISIpHAS JIEKTPONPOBOIHOCTH PACTBOPA DIIEKTPOIUTA YBEIMUNBAETCS C POCTOM
TeMIeparypbsl. 9To0 00yCIOBIEHO TJIaBHBIM 00pa3oM:

a) I3MEHEHHEM MeXaHH3Ma MepeHoca HOHOB;

0) CHIDKEHHEM KHHEMAaTHYeCKOM BSI3KOCTH;

B) U3MEHEHUEM JUAJICKTPUUYECKON MPOHULIAEMOCTH.
15. B kakux pactBoputessx Housl H3O™ 1 OH™ He 06.121a10T aHOMAJIBHO BBICOKOM
ANEKTPONPOBOTHOCTHIO!

a) MPOTO(UITBHBIX; 0) IPOTOrEeHHBIX; B) allpOTOHHBIX.

16. Kakoe u3 yCHOBI/Iﬁ BH60pa CTAaHAAPTHOI'O COCTOSAHUSA JII KOMIIOHCHTOB PACTBOPA 3JICKTPOJIUTA
SABJISICTCS BEPHBIM:

a)ag;«tai:ag; 6)ag=agia2;
B) a%:aﬁ:a?; r) ag;tag;ta?.

17. CoriacHO OOIICTIPUHATON KIaCCU(PUKAIIUHU IIEKTPOTHBIX CHCTEM JIEKTPOIOM | poja sBisieTcs:
a) Ag| AgCl|Cl—; 0)H" |Hz; B) Cu?" | Cu™; r) Ag" | Ag.

18. CranmapTHBI AJIEKTPOAHBIN MOTEHITAN BOJOPOTHOTO SJIEKTPO/1a TOIAratoT PaBHBIM HYJIIIO TIPH:
a) T=0K 0) T=298 K B) m00bIX T.

19. KoHctaHTa ruiponm3a conu ciaboi KUCIOTHl U CHIIBHOTO OCHOBAHHS ONHCHIBAETCS COOTHOIIEHHEM
CJICIYIOLINX TAOJINYHBIX BEJINUMH:
a) Kr=Kw/ Kucc; 0) Kr= Kmuce/ Kw;  B) Kr=Kw-Knucc; r) Kr= Kancce + Kw
20. B cripaBoYHBIX W3JAHUSIX HAWAEHBI KOHCTAHTHI AMCcOnManuy AByX crnadbix kucnot Ki u Ko, Cunbho
pa30aBIeHHbIE BOJHBIE PACTBOPHI 3TUX KHUCIOT UMEIOT OJHY M Ty K€ MOJSIPHYIO KOHIeHTpauuto. Eciu
K1>K3, To:
a) pH1>pH2; 6) pHi<pH2; B) pH1=pH2.

21. CranzapTHas IIOTHOCTh TOKA OOMEHa 1, IBYX Pa3HbIX MOHHO-METAIUIMUECKHX JJIEKTPOIOB paHa 10~

8 Alem® u 10° A/em?. Kaxoif U3 3THX 27EKTPOJOB XapaKTepH3yeTcs TOBHIIIEHHBIM TMOJSPH3aAMOHHBIM
CONPOTHUBIICHUEM CTAJIUU NIEPEX0/ia 3apsa:

a) ¢ HU3KKUM 1 ; 6) ¢ BBICOKUM 1) ; B) HE 3aBHCHUT OT 1, .



OTKpBITEIE

Kpurtepun oneHuBanus:
e 2 Oamsa — yKa3aH BEpHBIIl OTBET;

e ( 0amioB — yKa3aH HEBEpHBIN OTBET.

22. YeM NpUHIUIHAIBHO OTIHYAIOTCS XUMHUECKHE [IEMU OT KOHIICHTPAIMOHHBIX ?

Pazniumem MaTepuanoB aHO/Ia U KaToO/a; IPOTEKAHUEM XUMHUECKOW PEaKIIHH.

23. Ha xatogHO ONSpU3aIMOHHON KPUBOW HETIOIBHKHOTO JJIEKTPOa OOHapyKeHa 00J1acTh
HE3aBUCUMOCTH TUIOTHOCTH TOKA OT MEPEHANPSIKSHHS, TIPUYEeM BpaIeHHE dIIEKTPO/Ia IPUBOIUT K POCTY
IUIOTHOCTHU ToKa. Kakasi ctanus siBIsSETCS CKOPOCTHOMIPENSTISIONICH B AJIEKTPOXUMHUUECKOM TIpoIiecce,
MPOTEKAIOIIEM B IAHHOW cUcTEME?

Huddysnonnas.

24. Bcerma am CyIIECTBYET pa3jiMyle MEXKAYy KOHCTAaHTAMH pPaBHOBECHS, BBIPAXCHHBIMH 4epe3
napiuanbHbIe JaBICHUS U MOJISIPHBIC KOHIICHTPAIUH?

Paznuunii HeT, ecu B peakiiuy HET U3MEHEHHsS 00beMa.

25. Haiiti cTaHIapTHYIO MOJISIPHYIO SHTAIBINI0 00pa3oBaHUS aMMHAaKa HAa OCHOBAaHUM JIAHHBIX O
peaKImsIX B ra30Boi (ase:

Cl) 2H2 + 02 = 2H20’ AI‘HSQS,a — _571’ 68 (I

Mone !

6) ANH,+30,=6H,0+2N,, A H,y,, =-1530,26%x

Mone "

OtBeT nmpuBeauTe B KJ[>K/MOJIb C TOYHOCTBIO JIO LIETIBIX.
CrangapTHYIO MOJISIPHYIO SHTAJIBIUIO0 00pa30BaHUs aMMHaKa MOKHO HalTH, MOJIb3YsICh 3aKOHOM ['ecca u
KoMOuHUpys peakiuu: 4 * [(a)*3-(6)]=-571,68*3-(-1530,26)=-46 (xIx/Mob).
26. Koncranra pasaoBecust Kp peaknmu Hz + 12 = 2HI ipu 717 K 1 ucX0AHBIX KOJIHYECTBAaX BOJIOPOJIA U
noaa nmo 1 monp paBHa 46,7. UeMy paBHa KOHCTAHTa PABHOBECHUSl 3TOM pEaKLMU, €CIU HUCXOJHbIC
KOJIMYECTBA I'a30B PaBHBI 2 MOJIb?

Konctanta paBHOBeCHs HE 3aBUCHUT OT UCXOAHBIX KOJIMUYECTB peareHToB. OTuet: 46,7
27. Tabnu4yHOE 3HAYCHWE MPEaEIbHON MONsIpHON 3mekTpornpooaHocTr pactBopa KCIOs4 mpu 18°C
cocramser 122,7 Om tam?moms™. Umcno mepeHoca moHa Clo, pasHo 0,479. Haiitu npenenbHyro

AIIEKTPUYECKYIO MOJBHKHOCThH 3TOTO HOHA B pacTBope. OTBET MPUBEIUTE ¢ TOYHOCTHIO 10 HENbIX B OM™
Lam2-monp?t (6e3 yxazaHus eIMHUI] U3MEPEHUS).

IToABMKHOCTD paBHA MTPOM3BEICHHIO YHCIIA TIEPEHOCA HOHA HA MOJISIPHYIO 3JICKTPOIPOBOTHOCTb:
0,479%122,7=59 (Om - mm?mons™)
28. Berunciuts E° aus peakiuu (1) Oz + 2H30" + 2 = H20; + 2H20,

0,,H,0,|Pt
€CIIM CTaHJAPTHBIE DJIEKTPOIAHBIE MOTEHIMANKI 11 peakiuii (2) Oz + 4H30" + 4 = 6H0

u (3) H202 + 2H30" + 2¢- = 4H,0 COCTaBIAIOT COOTBETCTBEHHO: ECO)ZJleoIPt =1,229 B;

Elgzo2 H 0Pt — 1776 B.

OTBeT npuBeAUTE B MUJUIUBOJIBTAX C TOYHOCTHIO J0 LENbIX (HE YKa3bIBas €IMHULIBI H3MEPEHUH).

CraHgapTHBIA MOTEHIMAT MOXHO pacCuuTaTh, KOMOWHHMPYs BHauane sHepruu ['uObca peakuuit mms
nomydeHus: uckomou: (1) = (2)-(3). VYuureiBas OCHOBHOE YpaBHEHHUE DJICKTPOXUMHUYECKOU
tepMoauHamMuky, 3anumem: -2FE(1) = -4FE(2)-(-2FE(3)), rue F — uucno ®apanes. Otcrona E(1) =
2E(2)-E(3) =2*1,229-1,776=0,682 (B) = 682 mB.

29. CranmapTHBIA TOTEHIMAT KaJMHEBOro 3ekTpoaa paeH -403 MB. Kakoe 3naueHue moreHIuan
KaJIMAEBOTO 3JICKTPOa MPUHUMAET B PACTBOPE ¢ aKTUBHOCTHIO HOHOB KagMmus a(Cd2+) = 1 ? Otser
MPUBEINTE B MUJUTUBOJIBTAX C TOUHOCTBIO JI0 IEIbIX (HE yKa3bIlBast SAMHHUIIBI H3MEPESHUN ).

-403 MB, Tak kak CTaHIApTHBIA TMOTEHIMAl — ATO MOTEHIHWAA MpPU EIUHUYHON aKTUBHOCTHU
MOTEHIIUAJIONIPEEIISIONINX HOHOB, B TJAHHOM CITy4ae — MOHOB KaMUSI.

30. CranpaptHpiii TOTeHIMAN MeaHoro Jyektpona paBeH 0,34 B. CranmapTHbIA TOTEHIHMAI
xyopuacepeOpstHoro  snektpoxa paeH 0,2 B. Kakod snexTpox  SBIsETCS  KAaTOIOM B



AJIEKTPOXUMHUYECKOM IIE€MH, COCTABJIEHHOW W3 MEIHOTO M XJIOPUICEPEOPSHOTO DIJIEKTPOIOB B
CTaHJAPTHBIX YCIOBUAX?

MenHblii, Tak Kak KaTOJOM SIBIISETCS DJEKTPOJ C 0OoJiee TOJOKUTEIHHBIM (MEHEE OTPHUIATEIBHBIM)
MMOTCHIINATIOM.

31. CraHmapTHBIM TOTEHIMAT ITMHKOBOTO 3JIekTpoaa paBeH -0,66 B. CraHmapTHBIA TOTEHITHAT
xyopuacepeOpstHoro  anmekrpona pasen 0,2 B, Vkaxure moiypeaknuio, Koropas OyaeT
CaMOIIPOM3BOJILHO MPOTEKATh Ha aHOJIE AJIEKTPOXUMHUUYECKOM IIENH, COCTABICHHOMW M3 IIMHKOBOTO M
XJIOPUICEPEOPSTHOTO ANEKTPOIOB, B CTAHAAPTHBIX YCIOBHIX

B nanHOM 1enu aHOIOM SIBISIETCS IIUMHKOBBIM D3JIEKTPOJ, TaK KaK €ro MOTEHIHUAJ OTpHUIATENIbHEE.
YuuTbIBasi, 4YTO HAa aHOJE MPOTEKAECT PEeaKUUsl OKUCIEHUS MOJyPEaKIUIO CIENyeT 3anucarh TaK: Zn =
Zn% + 2e”

Knrouu ona INK-1

Bomnpocst 1 2 3 4 5 6 7 8 9
OTtBeThI B A b b B A r A b
Bompocsr 10 11 12 13 14 15 16 17 18
OTtBeThI B r B A b B B r B
Bompocsr 19 20 21 22 23 24 25 26 27
OTtBeThI A b A pasnmuuu | auddysuo | Pazmuamit -46 46,7 59

eM HHas HET, ecliu

MaTtepua B peaKuu

JIOB HET

aHOZia 1 WU3MEHEHU

KaTona, 51 06beMa

poTeKa

HUEM

XHUMHYEC

KOM

peakuuu
Bonpocel 28 29 30 31
OTBeTHI 682 | -403 | memmsr | Zn = Zn*

i +2e”




